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Columbia  University;  Attending  Surgeon,  General  Memorial 
Hospital,  New  York;  St.  Mary's  Free  Hospital  for  Children, 
New  York;  Junior  Surgeon,  Roosevelt  Hospital,  New  York. 

T901.  Eliot,  Ellsworth,  Jr.,  M.D.,  34  East  Sixty-seventh  Street, 
New  York.  Clinical  Lecturer  and  Demonstrator  of  Surgery, 
College  of  Physicians  and  Surgeons,  New  York;  Surgeon  to 
the  Presbyterian  Hospital. 

ti893.  Elliot,  John  Wheelock,  A.M.,  M.D.  (Harvard),  124  Beacon 
Street,  Boston.     Surgeon  to  Massachusetts  General  Hospital. 

191 1.  Elting,   Arthur  W.,  A.B.,  M.D.,    119   Washington  Avenue, 

Albany,  N.  Y.  Professor  of  Surgery  in  the  Albany  Medical 
College;  Surgeon-in-Chief,  St.  Peter's  Hospital;  Attending 
Surgeon  to  the  Albany  and  the  Childs'  Hospitals. 
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1896.  EsTES,  William  Lawrence,  A.M.,  M.D.,  South  Bethlehem 
Pa.  Director  and  Surgeon-in-Chief  of  St,  Luke's  Hospital 
Lecturer  on  Hygiene  at  Lehigh  University. 

1898.  Eve,  Duncan,  A.M.,  M.D.,  700  Church  Street,  Nashville,  Tenn. 

Professor  of  Surgery  and  Clinical  Surgery,  Medical  Department, 
Vanderbilt  University;  Surgeon  to  the  Nashville  City  Hospital. 

1901.  Ferguson,  Alex.  Hugh,  CM.,  M.D.,  100  State  Street,  Chicago, 
111.  Professor  of  Clinical  Surgery  in  the  Medical  Department 
of  the  University  of  the  State  of  Illinois;  Professor  of  Surgery 
in  the  Post-Graduate  Medical  School  of  Chicago;  Surgeon-in- 
Chief  of  the  Chicago  Hospital;  Surgeon  to  Cook  County  Hos- 
pital for  the  Insane;  Consulting  Surgeon  to  Provident  Hospital. 

1899.  Finney,  John  M.  T.,  M.D.,  1300  Eutaw  Place,  Baltimore,  Md. 

Associate  Professor  of  Surgery,  Johns  Hopkins  University. 

1904.  Frazier,  Charles  Harrison,  M.D.,  1724  Spruce  Street,  Phila- 
delphia, Pa.  Professor  of  Clinical  Surgery,  University  of 
•  Pennsylvania;  Surgeon  to  the  University  Hospital. 

1898.  Freeman,  Leonard,  B.S.,  M.D.,  330  Majestic  Building,  Denver, 
Col.  Professor  of  Surgery,  Gross  Medical  College ;  Surgeon  to 
the  Arapahoe  County  Hospital  and  to  St.  Anthony's  Hospital. 
Vice-President,  1 908 . 

1910.  Gage,  Homer,  A.M.,  M.D.,  72  Pearl  Street,  Worcester,  Mass. 
Surgeon  to  Worcester  City  Hospital,  and  to  Memorial  Hos- 
pital; Consulting  Surgeon  to  St.  Vincent  Hospital. 

ti882.  Gay,  George  Washington,  A.M.,  M.D.,  665  Boylston  Street, 
Boston,  Mass.  Senior  Surgeon  to  the  Boston  City  Hospital, 
Clinical  Instructor  in  Surgery  in  Harvard  University.  Member 
0}  Council,  1882. 

11892.  Gerrish,  Frederic  Henry,  A.M.,  M.D.  (Bowdoin),  LL.D. 
(University  of  Michigan  and  Bowdoin),  675  Congress  Street, 
Portland,  Maine.  Professor  of  Surgery  in  the  Medical  De- 
partment of  Bowdoin  College;  Consulting  Surgeon,  Maine 
General  Hospital. 

1890.  Gerster,  Arpad  G.,  M.D.,  Chir.D.,  President,  34  East  Seventy- 
fifth  Street,  New  York.  Professor  of  Surgery  in  the  New  York 
Polyclinic;  Surgeon  to  the  German  and  Mount  Sinai  Hos- 
pitals.    Vice-President,  1908. 

1906.  Gibbon,  John  H.,  M.D.,  1608  Spruce  Street,  Philadelphia. 
Professor  of  Surgery,  Jefferson  Medical  College ;  Surgeon  to  the 
Pennsylvania  Hospital  and  the  Bryn  Mawr  Hospital;  Consult- 
ing Surgeon  to  the  Woman's  Hospital. 

Am  Surg  •  b 
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1906.  Gibson,  C.  L.,  M.D.,  Treasurer,  72  East  Fifty-fourth  Street, 
New  York,  N.  Y.  Professor  of  Clinical  Surgery,  Cornell 
University  Medical  College;  Surgeon  to  St.  Luke's  and  the 
City  Hospitals. 

1911.  Greenough,  Robert  B.,  A.B.  (Harvard),  M.D.  (Harvard), 
377  Beacon  Street,  Boston,  Mass.  Assistant  Professor  of 
Surgery,  Harvard  Medical  School ;  Assistant  Visiting  Surgeon, 
Massachusetts  General  Hospital. 

1908.  Guthrie,    George   W.,   M.D.,    109    South    Franklin   Street, 

Wilkesbarre,  Pa.  Surgeon  to  the  Wilkesbarre  City  Hospital; 
Consulting  Surgeon  to  the  Pittston  Hospital  and  to  the 
Palmerton  Hospital. 

1909.  Halstead,  Albert  E.,  M.D.,  31  North  State  Street,  Chicago,  111. 

Professor  of  Surgery,  Northwestern  University  Medical  School; 
Attending  Surgeon  to  the  St.  Luke's  and  Cook  County  Hos- 
pitals; Consulting  Surgeon  to  the  Illinois  Charitable  Eye 
and  Ear  Infirmary;  Lieut.  Medical  Reserve  Corps,  U.  S. 
Army. 

ti892.  Halsted,  William  Stewart,  B.A.,  M.D.,  1201  Eutaw  Place, 
Baltimore,  Md.     Surgeon  to  Johns  Hopkins  Hospital. 

1909.  Hamann,  Carl  A.,  M.D.,  404  Osborn  Bldg.,  Cleveland,  Ohio. 
Professor  of  Anatomy,  Western  Reserve  University;  Visiting 
Surgeon  to  Charity  and  City  Hospitals. 

1898.  Harrington,  Francis  B.,  A.B.  (Tufts  College),  M.D.  (Har- 
vard College),  201  Beacon  Street,  Boston,  Mass.  Surgeon 
to  Massachusetts  General  Hospital. 

1900.  Harris,  Malcolm  L.,  M.D.,  100  State  Street,  Chicago,  111. 
Professor  of  Surgery,  Chicago  Polyclinic;  Attending  Surgeon, 
Alexian  Brothers'  Hospital,  St.  Luke's  Hospital,  and  Maurice 
Porter  Hospital  for  Children. 

1895.  Harte,  Richard  H.,  M.D.,  1503  Spruce  Street,  Philadelphia. 
Associate  Professor  of  Surgery,  University  of  Pennsylvania; 
Surgeon  to  the  Pennsylvania  Hospital,  and  Orthopedic  Hos- 
pital and  Infirmary  for  Nervous  Diseases;  Consulting  Surgeon 
to  St.  Mary's,  St,  Timothy's,  and  Bryn  Mawr  Hospitals. 
President,  19 10. 

1898.  Hearn,  W.  Joseph,  M.D.,  11 20  Walnut  Street,  Philadelphia. 
Clinical  Professor  of  Surgery,  Jefferson  Medical  College 
Visiting  Surgeon  to  the  Philadelphia  Hospital;  Consulting 
Surgeon  to  the  Phoenixville  General  Hospital. 
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1909.  HoTCHKiss,  Lucius  Wales,  A.B.,  M.D.,  59  West  Forty-eighth 
Street,  New  York.  Adjunct  Professor  of  Clinical  Surgery, 
Columbia  University;  Attending  Surgeon  to  Bellevue  Hos- 
pital; Junior  Surgeon  to  Roosevelt  Hospital;  Consulting 
Surgeon  to  J.  Hood  Wright  Hospital,  New  York  City. 

1901.  Huntington,  Thomas  W.,  A.B.,  M.D.,  350  Post  Street,  San 
Francisco,  California.  Professor  of  CHnical  and  Operative 
Surgery,  Medical  Department,  University  of  California;  Visit- 
ing Surgeon  to  the  City  and  County  Hospital;  Consulting  Sur- 
geon, St.  Luke's  Hospital,  San  Francisco.     Vice-President,  1906. 

1909.  Hutchinson,  James  P.,  M.D.,  133  South  Twenty-second  Street, 

Philadelphia.       Surgeon    to    the    Pennsylvania,     Methodist, 
Children's,  St.  Timothy's,  and  Bryn  Mawr  Hospitals. 
1913.  Hutchison,  James  Alexander,  M.D.,  CM.,  354  Mackay  St., 
Montreal.  Professor  of  Surgery  and  Clinical  Surgery,  McGill 
University;  Attending  Surgeon,  Montreal  General  Hospital. 

1913.  Jackson,  Jabez  N.,  A.M.,  M.D.,  425  Argyle  Building,  Kansas 
City,  Mo. 

[901.  Jacobson,  Nathan,  M.D.,  430  South  Salina  Street,  Syracuse, 
N.  Y.  Professor  of  Surgery,  College  of  Medicine,  Syracuse 
University;  Surgeon  to  St.  Joseph's  Hospital. 

1901.  Johnson,  Alexander  B.,  M.D.,  12  East  Fifty-eighth  Street, 
New  York.  Professor  of  Clinical  Surgery,  Cornell  University 
Medical  College;  Attending  Surgeon  to  New  York  Hospital. 

[905.  Johnson,  Robert  W.,  A.B.,  M.D.,  loi  W.  Franklin  Street, 
Baltimore,  Md.  Professor  of  Principles  and  Practice  of  Surgery, 
Baltimore  Medical  College;  Surgeon  to  Maryland  General 
Hospital,  Church  Home  and  Infirmary,  and  St.  Agnes'  Hospital. 

1896.  Johnston,  George  Ben,  M.D.,  405  East  Grace  Street,  Rich- 
mond, Va.  Professor  of  the  Practice  of  Surgery  and  of  Clini- 
cal Surgery  in  the  Medical  College  of  Virginia;  Surgeon  to  the 
Old  Dominion  Hospital;  Consulting  Surgeon  to  the  Richmond 
City  Free  Dispensary.    President,  1904 ;  Member oj  Council,  1907. 

1901,  Jonas,  A.  F.,  M.D.,  454  Brandeis  Building,  Omaha,  Nebraska. 
Professor  of  Surgery,  Omaha  Medical  College;  Surgeon  to 
the  Methodist  Episcopal  Hospital  and  to  the  Douglas  County 
Hospital.     Vice-President,  1906. 

1910,  JopsoN,  John  Howard,  M.D.,  1824  Pine  Street,  Philadelphia, 

Pa.  Professor  of  Surgery,  Philadelphia  Polyclinic;  Associate 
in  Surgery,  University  of  Pennsylvania;  Surgeon  to  Presby- 
terian Hospital,  Children's  Hospital,  and  Bryn  Mawr  Hospital. 
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1899.  Kammerer,  Frederic,  M.D.,  51  East  Sixty-sixth  Street,  New 
York  City.  Professor  of  Clinical  Surgery,  Cornell  Medical 
College;  Surgeon  to  the  German  and  St.  Francis'  Hospitals, 
New  York. 

1913.  Kanavel,  Allen  B.,  A.B.,  M.D.,  31  North  State  Street, 
Chicago,  111.  Assistant  Professor  of  Surgery,  Northwestern 
University  Medical  School;  Attending  Surgeon  to  Wesley 
and  Cook  County  Hospitals. 

*ti88o.  Keen,  William  Williams,  A.M.,  M.D.,  LL.D.,  Hon. 
F.R.C.S.  Eng.  and  Edin.,  1729  Chestnut  Street,  Phila- 
delphia. Emeritus  Professor  of  the  Principles  of  Surgery 
and  of  Clinical  Surgery  in  the  Jefferson  Medical  College; 
Surgeon  to  the  Jefferson  Medical  College  Hospital;  Con- 
sulting Surgeon  to  the  Woman's  and  St.  Agnes'  Hospitals; 
Membre  Correspondant  Etranger  de  la  Societe  de  Chirurgie 
de  Paris;  Membre  Honoraire  de  la  Societe  Beige  de  Chi- 
rurgie. Ehreunitglied  der  Deutschen  Gesellschaft  fur  Chirur- 
gie ;  Honorary  Member,  Clinical  Society  of  London.  President, 
1898;    Vice-President,  1892;  Member  of  Council,  1899-1901. 

191 1.  KiLiANi,  Otto  G.  T.,  M.D.,  44  West  77th  St.,  New  York  City. 
Professor  of  Clinical  Surgery,  Columbia  University;  Surgeon 
to  the  German  Hospital. 

1911.  King,  Alfred,  A.B.,  M.D.,  Sc.D.  (Colby),  610  Congress  Street, 

Portland,  Maine.  Lecturer  on  Surgery  in  the  Medical  School 
of  Maine;  Consulting  Surgeon  to  the  Maine  General  Hos- 
pital. 

1901.  Le  Conte,  Robert  G.,  A.B.,  M.D.,  Secretary,  1530  Locust 
Street,  Philadelphia.  Surgeon  to  the  Pennsylvania  and  the 
Bryn  Mawr  Hospitals;  Consulting  Surgeon  to  the  German- 
town  and  the  Gynecean  Hospitals. 

1912.  Lewis,  Dean  D.,  M.D.,  122  S.  Michigan  Ave.,  Chicago,  111. 

Assistant  Professor  of  Surgery,  Rush  Medical  College; 
Attending  Surgeon  to  the  Presbyterian  Hospital,  Chicago, 

1910,  Lilienthal,  Howard,  A.B.,  M.D.,  48  East  Seventy-fourth 
Street,  New  York,  N.  Y.  Attending  Surgeon,  Mount  Sinai 
Hospital;  Visiting  Surgeon  to  Bellevue  Hospital;  Consulting 
Surgeon,  Hospital  for  Joint  Diseases,  Jewish  Maternity  Hos- 
pital, and  Har  Moriah  Hospital. 

1908.  Lothrop,  Howard  Augustus,  A.M.,M.D.,  ioi  Beacon  Street, 
Boston,  Mass.  Assistant  Visiting  Surgeon,  Boston  City 
Hospital;  Instructor  in  Surgery,  Harvard  Medical  School. 


FELLOWS    OF    THE    ASSOCIATION  XIX 

ELECTED 

1910.  Lund,  Frederick  Bates,  M.D.,  527  Beacon  Street,  Boston 
Mass.  Lecturer  on  Surgery,  Harvard  Medical  School; 
Visiting  Surgeon,  Boston  City  Hospital. 

1903.  LuTZ,  F.  J.,  A.M.,  M.D.,  3337  Lafayette  Place,  St.  Louis,  Mo. 
Professor  of  Surgery,  Medical  Department,  St.  Louis  Uni- 
versity; Surgeon-in-Chief,  Alexian  Brothers'  Hospital;  Sur- 
geon-in-Charge,  Josephine  Hospital. 

1901.  McArthur,  L.  L.,  M.D.,  122  S.  Michigan  Boulevard,  Chicago, 
111.  Professor  of  Clinical  Surgery,  Post-Graduate  Medical 
School;  Assistant  Professor  of  Clinical  Surger}',  Rush  Medical 
College;  Surgeon  to  St.  Luke's  and  Michael  Reese  Hospitals. 

1882.  McGraw,  Theodore  A.,  M.D.,  73  Case  Street,  Detroit,  Mich. 
Professor  of  Surger}^  in  the  Detroit  Medical  College;  Sur- 
geon to  St.  Mary's  and  Harper  Hospitals.    Vice-President,  1896. 

1903.  McMuRTRY,  Lewis  S.,  A.M.,  M.D.,  LL.D.,  542  Atherton  Build- 

ing, Louisville,  Ky.  Professor  of  GvTiecology  and  Abdominal 
Surgery  in  the  Medical  Department,  University  of  Louisville; 
Surgeon  to  the  Louisville  City  Hospital. 
1908.  Mackenzie,  Kenneth  A.  J.,  M.D.,  L.R.C.P.,  and  L.R.C.S. 
Edin.,  908  Corbett  Building,  Portland,  Oregon.  Professor  of 
Operative  Surgery,  Medical  Department  Oregon  State  Uni- 
versity; Surgeon  to  St.  Vincent's  Hospital,  Portland,  Oregon. 

1904.  MacLaren,  Archibald,  M.D.,  B.S.,  Recorder,  914  Lowry  Build- 

ing, St.  Paul,  Minn.  Professor  of  Clinical  Surger\',  University  of 
Minnesota. 

*ti88o.  Marks,  Solon,  M.D.,  136  Wisconsin  Street,  Milwaukee,  Wis. 
Surgeon  to  St.  Mar}-'s  Hospital.     Vice-President,  1898. 

1898.  Martin,  Edward,  M.D.,  1506  Locust  Street,  Philadelphia. 
Clinical  Professor  of  Surgery,  University  of  Pennsylvania 
and  Woman's  Medical  College  of  Pennsylvania,  Philadelphia; 
Surgeon  to  Philadelphia,  St.  Agnes',  and  Howard  Hospitals. 

11895.  Mastin,  William  McDowell,  ^I.D.,  Northeast  comer  of 
Joachim  and  Conti  Streets,  Mobile,  Ala.  Surgeon  to  the 
Mobile  City  Hospital. 

1895.  Matas,  Rudolph,  M.D.,  2255  St.  Charles  Avenue,  New  Orleans, 
La.  Professor  of  Surger}',  Medical  Department,  Tulane 
University;  Professor  of  Clinical  Surgery,  New  Orleans  Poly- 
clinic ;  Surgeon  to  Charity  Hospital ;  Consulting  Surgeon  to  the 
Eye,  Ear,  Nose,  and  Throat  Hospital.  President,  1909;  Vice- 
President,  190T. 

1903.  Mayo,  Charles  H.,  A.M.,  M.D.,  LL.D.,  Rochester,  Minn. 
Surgeon  to  St.  Mary's  Hospital. 
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1899.  Mayo,  William  J.,  A.M.,  M.D.,  D.Sc,  F.R.C.S.  Edin.,  LL.D. 

Tor.,  427  West   College  Street,  Rochester,  Minn.      Surgeon 
to  St.  Mary's  Hospital.     Vice-President,  1903. 
*ti88o.  Mears,  James  Ewing,  A.M.,  M.D.,  LL.D.,  1535  Land  Title 
Building,  Philadelphia.     President,  1893;  Recorder,  1881-93. 

1901.  Meyer,  Willy,  M.D.,  700  Madison  Avenue,  New  York.     Pro- 

fessor of  Surgery  in  the  New  York  Post-Graduate  Medical 
School  and  Hospital;  Attending  Surgeon  to  the  German  and 
New  York  Skin  and  Cancer  Hospitals;  Consulting  Surgeon  to 
the  New  York  Infirmary  for  Women  and  Children. 

1912.  Mitchell,  James  F.,  A.B.,  M.D.,  1344  Nineteenth   Street, 

Washington,  D.  C.     Surgeon  to  Providence  Hospital. 

1893.  MiXTER,  Samuel  Jason,  S.B.  (Massachusetts  Institute  of  Tech- 
nology), M.D.  (Harvard),  180  Marlborough  Street,  Boston. 
Surgeon  to  Massachusetts  General  Hospital  and  to  Carney 
Hospital;  Consulting  Surgeon  to  Massachusetts  Charity  Eye  and 
Ear  Infirmary;  Instructor  in  Surgery,  Harvard  University. 

1896.  Monks,  George  Howard,  A.B.  (Harvard),  M.D.  (Harvard), 
M.R.C.S.  (Eng.),  67  Marlborough  Street,  Boston.  Junior 
Visiting  Surgeon,  Boston  City  Hospital;  Lecturer  on  Surgery, 
Harvard  Medical  School  and  Harvard  Dental  School. 

1895.  Moore,  James  E.,  M.D.,  616  Syndicate  Bldg.,  Minneapolis, 
Minn.  Professor  of  Surgery,  University  of  Minnesota ;  Surgeon- 
in-Chief  to  the  Northwestern  Hospital.     Vice-President,  1905. 

1904.  MuDD,HARVEYG.,M.D.,HumboldtBuilding,St.Louis,Mo.  Pro- 
fessor of  Fractures  and  Dislocations  and  Clinical  Surgery,  Medi- 
cal Department,  Washington  University ;  Surgeon  to  St.  Luke's 
Hospital;  Consulting  Surgeon  to  the  St.  Louis  City  Hospital. 

1906.  MuMFORD,  J.  G.,  M.D.,  29  Commonwealth  Ave.,  Boston,  Mass. 
Instructor  in  Surgery,  Harvard  Medical  School;  Visiting  Sur- 
geon to  the  Massachusetts  General  Hospital. 

1913.  Murphy,  Fred  T.,  A.B.,  M.D.,  Washington  University  Medi- 

cal School,  St.  Louis,  Mo.  Professor  of  Surgery,  Washington 
University  Medical  School;  Surgeon-in-Chief,  Washington 
University  Hospital  and  St.  Louis  Children's  Hospital. 

1902.  Murphy,  John  B.,  A.M.,  M.D.,  104  S.  Michigan  Ave.,  Chicago, 

111.  Professor  of  Surgery,  Medical  Department  of  Northwestern 
University,  Chicago  Post-Graduate  School  and  Hospital,  and 
Chicago  Clinical  School;  Attending  Surgeon  to  Mercy  Hos- 
pital, Cook  County  Hospital,  and  Wesley  Hospital;  Consulting 
Surgeon  to  the  Alexian  Brothers'  Hospital  and  Hospital  for 
Crippled  Children. 
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1898,  Murray,  Francis  W.,  M.D.,  32   West    Thirty-ninth    Street, 

New  York  City.  Professor  of  Clinical  Surgery  in  Cornell 
University  Medical  College;  Surgeon  to  the  New  York  and 
St.  Luke's  Hospitals. 

ti882.  DE  Nancrf.de,  C.  B.  G.,  A.m.  (University  of  Pennsylvania), 
M.D.,  LL.D.  (Jefferson),  504  South  State  Street,  Ann  Arbor, 
Mich.  Professor  of  Surgery  in  the  University  of  Michigan; 
Professor  of  Surgery,  Dartmouth  Medical  College.  President, 
1908;  Vice-President,  1889  and  1899. 

1903.  Neilson,  Thomas  R.,  M.D.,  122  South  Seventeenth  Street, 
Philadelphia,  Pa.  Surgeon  to  the  Episcopal  Hospital  and  to 
St.  Christopher's  Hospital  for  Children;  Clinical  Professor  of 
Genito-urinary  Diseases  in  the  University  of  Pennsylvania, 

1900.  OcHSNER,  A.  J.,  B.S.,  F.R.M.S.,  M.D.  Eng.,  710  Sedgwick 
Street,  Chicago.  Professor  of  Clinical  Surgery,  College  of 
Physicians  and  Surgeons;  Surgeon-in-Chief  of  Augustana  and 
St.  Mary's  Hospitals. 

1900.  Oliver,  J.  C,  M.D.,  628  Elm  Street,  Cincinnati,  Ohio.  Dean 
and  Professor  of  Operative  Surgery,  Miami  Medical  College; 
Surgeon  to  Cincinnati,  Presbyterian,  and  Christ  Hospitals. 

ti882.  Owens,  John  E.,  M.D.,  1017-18  Venetian  Building,  Chicago,  111. 
Professor  of  Principles  and  Practice  of  Surgery  and  Clinical 
Surgery  in  the  Chicago  Medical  College ;  Surgeon  to  St.  Luke's 
Hospital.     Vice-President,  1900 

1899.  Parham,  Frederick  William,  M.D.,  741  Carondelet  Street,  New 

Orleans,  La.  Professor  of  General,  Clinical,  and  Operative 
Surgery  on  the  Cadaver,  New  Orleans  Polyclinic;  Surgeon 
to  Charity  Hospital;  Consulting  Surgeon  to  Eye,  Ear,  Nose, 
and  Throat  Hospital. 

1885.  Park,  Roswell,  A.M.,  M.D.,  510  Delaware  Avenue,  Buffalo, 
N.  Y.  Professor  of  Surgery  in  the  Medical  Department  of 
the  University  of  Buffalo;  Surgeon  to  the  Buffalo  General 
Hospital;  Consulting  Surgeon  to  the  Fitch  Accident  Hospital. 
President,  1900;  Vice-President,  1893;  Member  of  Council, 
1893-94,  1901-03. 

ti893.  Parmenter,  John,  M.D.,  519  Franklin  Street,  Buffalo,  N.  Y. 
Professor  of  Anatomy  and  Clinical  Surgery  in  the  Medical 
Department  of  the  University  of  Buffalo;  Surgeon  to  the  Sisters 
of  Charity,  Erie  County,  Fitch,  Children's,  and  Emergency 
Hospitals;  Assistant  Surgeon  to  the  Buffalo  General  Hospital. 
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1908.  Peck,  Charles  Howard,  M.D.,  30  West  Fiftieth  Street,  New 
York  City.  Associate  in  Surgery,  Columbia  University; 
Attending  Surgeon  to  French  Hospital;  Junior  Attending 
Surgeon  to  Roosevelt  Hospital. 

1889.  PiLCHER,  Lewis  S.,  A.M.,  M.D.,  LL.D.  (Dickinson),  386  Grand 
Avenue,  Brooklyn,  N.  Y.  Professor  of  Clinical  Surgery  in 
the  Post-Graduate  Medical  School,  New  York;  Surgeon  to  the 
Methodist  Episcopal  Hospital,  New  York.   Vice-President,  1893. 

1904.  Porter,  Charles  Allen,  A.M.,  M.D.,  254  Beacon  Street,  Bos- 
ton, Mass.  Assistant  Surgeon  to  the  Massachusetts  General 
Hospital;  Instructor  in  Surgery,  Harvard  Medical  School. 

1896.  Powers,  Charles  A.,  A.M.,  M.D.,  President,  Fourteenth  and 
Stout  Streets,  Denver,  Col.  Professor  of  Clinical  Surgery  in 
the  University  of  Colorado,  and  Surgeon  to  St.  Luke's  Hospital 
and  to  the  Children's  Hospital;  Consulting  Surgeon  to  the 
Mercy  Hospital  and  to  the  State  Home  for  Children.  Vice- 
President,  1903;  Member  of  Council,  1908. 

1908.  Primrose,  Alexander,  M.B.,  CM.  Edin.,  M.R.C.S.  Eng., 
100  College  Street,  Toronto,  Canada.  Surgeon  to  the  Toronto 
General  Hospital  and  to  the  Hospital  for  Sick  Children, 
Toronto;  Associate  Professor  of  Clinical  Surgery  in  the 
University  of  Toronto. 

1886.  Ransohoff,  Joseph,  M.D.,  F.R.C.S.  Eng.,  Vice-President,  19 
West  Seventh  Street,  Cincinnati,  Ohio.  Professor  of  Anatomy 
in  the  Medical  College  of  Ohio;  Surgeon  to  the  Cincinnati 
and  the  Good  Samaritan  Hospitals. 

1901.  RiXFORD,  Emmet,  B.S.,  M.D.,  1795  CaHfornia  Street,  San 
Francisco,  Cal.  Professor  of  Surgery  in  Cooper  Medical 
College;  Surgeon  to  City,  County,  and  Lane  Hospitals.  Vice- 
President,  1905. 

1882.  Roberts,  John  B.,  A.M.,  M.D.,  313  South  Seventeenth  Street, 
Philadelphia.  Professor  of  Anatomy  and  Surgery  in  the 
Philadelphia  PolycHnic;  Surgeon  to  the  Methodist  and  Jewish 
Hospitals.     Vice-President,  1888  and  1894;  Treasurer,  1892-93. 

1898.  Rodman,  William  L.,  A.M.,  M.D.,  1904  Chestnut  Street,  Phila- 
delphia. Professor  of  Surgery,  Medico-Chirurgical  College, 
Philadelphia. 

ti882.  Rushmore,  John  Dikeman,  M.D.,  129  Montague  Street,  Brook- 
lyn, N.  Y.  Professor  of  Surgery  in  the  Long  Island  College 
Hospital;  Surgeon  to  the  Brooklyn,  St.  Peter's,  and  the  Eye 
and  Ear  Hospitals. 
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1909.  ScuDDER,  Charles  L.,  M.D.,  A.B.,  Ph.B.,  209  Beacon  Street, 
Boston,  Mass.  Surgeon  to  the  Massachusetts  General 
Hospital;  Lecturer  on  Surgery  at  the  Harvard  Medical 
School;  Consulting  Surgeon  to  the  Melrose  and  Milford 
Hospitals. 

1902.  Shepherd,  Francis  J.,  M.D.,  152  Mansfield  Street,  Montreal, 
Canada.  Professor  of  Anatomy  and  Lecturer  on  Operative 
Surgery  in  McGill  University,  Montreal;  Senior  Surgeon  to 
the  Montreal  General  Hospital. 

1905.  Sherxiax,  Harry  M.,  A.B.,  M.D.,  A.M.,  350  Post  Street, 
San  Francisco,  Cal.  Professor  of  Surgery  in  the  University  of 
CaUfomia;  Surgeon  to  St.  Luke's  Hospital,  San  Francisco; 
Orthopedic  Surgeon  to  the  Children's  Hospital,  San  Fran- 
cisco. 

ti895.  SoucHON,  Edmond,  M.D.,  2403  St.  Charles  Avenue,  New 
Orleans,  La.  Professor  of  Anatomy  and  of  Clinical  Surger\', 
Tulane  University;  Surgeon  to  Charity  Hospital;  Consulting 
Surgeon  to  the  Eye,  Ear,  Nose,  and  Throat  Hospital.  Vice- 
President,   1899 

191 1.  Stewart,  Francis  T.,  M.D.,  311  S.  12th  Street,  Philadelphia, 

Pa.  Professor  of  Clinical  Surgery,  Jefiferson  Medical  College; 
Surgeon  to  Germantown  Hospital;  Out-patient  Surgeon, 
Pennsylvania  Hospital. 
1909.  Stillman,  Stanley,  M.D.,  2201  Buchanan  Street,  San  Fran- 
cisco, Cal.  Professor  of  Surgery,  Cooper  Medical  College; 
Surgeon  to  Lane  Hospital  and  City  and  County  Hospital. 

1912.  Stokes,  Charles  F.,  A.M.,  M.D.,  D.Sc,  LL.D.,  Washington, 

D.  C.     Surgeon- General,  United  States  Navy. 
1909.  Summers,  John  Edward,  M.D.,   618  Brandeis  Theatre  Bldg., 
Omaha,  Neb.     Surgeon  to  the  Clarkson  Memorial,  the  Wise 
Memorial,  and  the  Douglass  County  Hospitals,  Omaha,  Neb. 

1900.  Taylor,  William  J.,   M.D.,    1825   Pine  Street,    Philadelphia. 

Surgeon  to  the  Orthopedic  Hospital  and  Infirmar}'  for  Nervous 

Diseases,  and  to  St.  Agnes'  Hospital;  Consulting  Surgeon  to 

the  West  Philadelphia  Hospital  for  Women. 
1909,  Thompson,  James  E.,  M.D.,  3224  Broadway,  Galveston,  Texas. 

Professor  of  Surgery  in  the   University  of   Texas   Medical 

School;  Surgeon  to  the  John  Sealy  Hospital. 
ti8S5.  Thompson,  J.  Ford,  M.D.,  The  Cosmos  Club,  Washington, 

D.  C.     Professor  Emeritus  of  Surgery,  ^fedical  Department, 

George  Washington  University. 
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ti882.  Tiffany,  Louis  McLane,  A.M.  (Cantab.),  M.D.,  831  Park 
Avenue,  Baltimore,  Md.  President,  1895;  Member  of  Council, 
1883-89;  1896-97. 

ti882.  Vander  Veer,  Albert,  A.M.,  M.D.,  Ph.D.,  28  Eagle  Street, 
Albany,  N.  Y.  Dean  of  Albany  Medical  College;  Pro- 
fessor of  Didactic  Abdominal  Surgery  and  of  Clinical 
Surgery  in  the  Albany  Medical  College;  Consulting  Surgeon 
to  St.  Peter's  Hospital;  Attending  Surgeon  to  the  Albany 
Hospital.  President,  1905;  Vice-President,  1898;  Member 
0}  Council,  1907. 

1910.  Vander  Veer,  Edgar  Albert,  Ph.B.,  M.D.,  28  Eagle  Street, 
Albany,  N.  Y.  Clinical  Professor  of  Surgery,  Albany  Medical 
College;  Attending  Surgeon,  Albany  Hospital;  Consulting 
Surgeon,  Champlain  Valley  Hospital. 

1902.  Vaughan,  George  Tully,  M.D.,  1718  I  Street,  Washing- 
ton, D.  C.  Professor  of  Principles  and  Practice  of  Sur- 
gery, Georgetown  University;  Professor  of  Surgery  and 
Genito-urinary  Surgery,  Washington  Post-Graduate  Medical 
School;  Chief  Surgeon,  Georgetown  University  Hospital;  Sur- 
geon, Emergency  Hospital;  Consulting  Surgeon,  Government 
Hospital  for  the  Insane,  Washington,  D.  C. ;  Assistant  Surgeon- 
General  U.  S.  Public  Health  and  Marine  Hospital  Service. 

1891.  Walker,  Edward  W.,  M.D.,  30  Garfield  Place,  Cincinnati, 
Ohio.     Professor  of  Surgery,  Miami  Medical  College. 

1909.  Walker,  John  B.,  M.D.,  33  East  Thirty-third  Street,  New 
York,  N.  Y.  Surgeon  to  the  Bellevue  Hospital;  Assistant 
Surgeon  to  the  Hospital  for  Ruptured  and  Crippled,  New  York. 

ti882.  Warren,  John  Collins,  M.D.,  LL.D.  (Jefferson),  Hon. 
F.R.C.S.  Eng.  58  Beacon  Street,  Boston,  Mass.  Professor  of 
Surgery  in  Harvard  University;  Surgeon  to  the  Massachusetts 
General  Hospital.  President,  1896;  Vice-President,  1890; 
Member  of  Council,  1897. 

1896.  Watson,  Francis  Sedgwick,  A.B.,  M.D.,  92  Marlborough 
Street,  Boston.  Surgeon  to  the  Boston  City  Hospital;  In- 
structor in  Genito-Urinary  Surgery,  Harvard  Medical  School. 

1913.  Watts,  Stephen  H.,  M.A.,  M.D.,  Department  of  Surgery, 
University  of  Virginia,  Charlottesville,  Va.  Professor  of 
Surgery  and  Gynecology  in  the  University  of  Virginia; 
Surgeon-in- Chief,  University  of  Virginia  Hospital. 
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ti889.  Weir,  Robert  F.,  A.M.,  M.D.,  Hon.  F.R.C.S.  Eng.,  Cor. 
Mem.  Surg.  Soc,  Paris,  ii  East  Fifty-fourth  Street,  New  York. 
Professor  of  Surger}^  in  the  College  of  Physicians  and  Surgeons, 
Columbia  University;  Surgeon  to  the  Roosevelt  Hospital. 
President,  1899;  Member  of  Council,  1893-1896;  1901-03. 

1892.  Wharton,  Henry  R.,  A.M.,  M.D.,  1725  Spruce  Street,  Phila- 
delphia. Surgeon  to  the  Presbyterian,  Children's,  and 
Methodist  Hospitals. 

ti882.  White,  J.  Willla.m,  M.D.,  Ph.D.,  1810  South  Rittenhouse 
Square,  Philadelphia.  John  Rhea  Barton  Professor  of  Sur- 
gery in  the  University  of  Pennsylvania. 

1901.  W^ooLSEY,  George,  M.D.,  117  East  Thirty-sixth  Street,  New 
York  City.  Professor  of  Anatomy  and  Clinical  Surgerj-, 
Cornell  University;  Surgeon  to  Belle vue  Hospital;  Associate 
Surgeon  to  the  Presbyterian  Hospital. 


SENIOR   FELLOWS 


Allen-,   Dudley  P.,  A.M.,   M.D.,   LL.D.,  88 ii    Euclid  Avenue, 
Cleveland,  Ohio. 

Allis,  Oscar  H.,  M.D.,  1604  Spruce  Street,  Philadelphia,  Pa. 

B.A.RTOX,  James  M.,  M.D.,  32  North  New  Hampshire  Ave.,  Atlantic 
City,  N.  J. 

Bradford,  E.  H.,  M.D.,  133  Newbury  Street,  Boston,  Mass. 

Carmalt,  William  H.,  M.D.,  261  St.  Ronan  St.,  New  Haven,  Conn. 

Cheever,  D.  W.,  M.D.,  557  Boylston  Street,  Boston,  Mass. 

Dexxis,  Frederic  Shepard,  M.D.,  F.R.C.S.  Exc,  62  East  55th 
Street,  New  York,  N.  Y. 

Elliot,  Johx  Wheelock,  A.M.,  M.D.,  124  Beacon  Street,  Boston, 
Mass. 

Gay,  George  W.,  M.D.,  665  Boylston  Street,  Boston,  Mass. 

Gerrish,  Frederic  H,  A.M.,  M.D.,  LL.D.,  675  Congress  Street, 
Portland,  Me. 

Halsted,  Wm.  S.,  M.D.,  1201  Eutaw  Place,  Baltimore,  Md. 

Keex,  W.  W.,  M.D.,  1729  Chestnut  Street,  Philadelphia,  Pa. 

Marks,  Solox,  M.D.,  136  Wisconsin  Street,  Milwaukee,  Wis. 

;M4Stix,  Wm.  M.,  M.D.,  Northeast  corner  Joachim  and  Conti  Streets, 
Mobile,  Ala. 

Mears,   James   Ewixg,   A.M.,  M.D.,  LL.D.,   1535    Land   Title 
Building,  Philadelphia,  Pa. 

de  Naxcrede,  C.  B.  G.,  A.m.,  M.D.,  LL.D.,  504  South  State 
Street,  Ann  Arbor,  Mich. 

OwEXS,  John  E.,  M.D.,  1201  Venetian  Building,  Chicago,  111. 

Parmexter,  Johx,  M.D.,  519  FrankHn  Street,  Buffalo,  N.  Y. 

RusHMORE,  Johx  D.,  M.D.,  129  Montague  Street,  Brooklyn,  N.  Y. 

SoucHOX,  Edmoxd,  M.D.,  2403  St.  Charles  Ave.,  New  Orleans,  La. 

Thompson,  J.  Ford,  M.D.,  The  Cosmos  Club,  Washington,  D.  C. 

TiFFAXY,  L.  McLaxe,  M.D.,  831  Park  Avenue,  Baltimore,  Md. 

Vander  Veer,  A.,  M.D.,  28  Eagle  Street,  Albany,  N,  Y. 

Warren,  J.  Collins,  M.D.,  58  Beacon  Street,  Boston,  Mass. 

Weir,  Robert  F.,  M.D.,  11  East  Fifty-fourth  Street,  New  York,  N.Y. 

W^hite,  J.  William,  M.D.,   Ph.D.,   1810  S.   Rittenhouse  Square 
Philadelphia,  Pa. 
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1907.  Ballance,    Charles    Alfred,    M.D.,    M.S.,    University    of 

London,  F.R.C.S.  (Eng.),  106  Harley  Street,  London. 
1891.     Bryant,   Thomas,    F.R.C.S.    (Eng.),    65    Grosvenor    Place, 
Grosvenor  Square,  W.,  London. 

1891.  Chiene,  John,  F.R.C.S.  Edin.,  M.D.  Edin.,  26  Charlotte 
Square,  Edinburgh,  Scotland.  Professor  of  Surgery  in  the 
University  of  Edinburgh. 

1885.  Czerny,  Prof.  Dr.  Vincent,  25  Sophien  Strasse,  Heidelberg, 
Germany.    Professor  of  Surgery  in  the  University  of  Heidelberg. 

191 1.  VON  Eiselsberg,  Freiherr  Anton,  Vienna,  Austria.  Professor 
of  Surgery,  Vienna  University. 

1910.  Friedrich,  Prof.  P.  L.,  19  Bahnhofstr.,  Marburg,  Germany. 
Professor  of  Surgery,  University  of  Marburg. 

1890.  HoRSLEY,  Sir  Victor  Alexander  Haden,  F.R.C.S.  Eng.,  25 
Cavendish  Square,  W.,  London. 

1894.  Kocher,  Prof.  Dr.  Theodor,  25  Villette,  Berne,  Switzerland. 
Professor  of  Surgery,  University  of  Berne. 

1885.  Lister,  Lord  Joseph,  M.B.,  London,  CM.,  F.R.C.S.  Eng., 
D.C.L.,  LL.D.,  12  Park  Crescent,  London,  W.  Professor 
of  Clinical  Surgery  in  King's  College. 

1894.  Macewen,  Sir  William,  M.D.,  M.B.,  M.S.,  3  Woodside 
Crescent,  Glasgow,  Scotland. 

1908.  MoYNiHAN,  B.  G.  A.,  M.S.  LoND.,  F.R.C.S.,  7,7,  Park  Square, 

Leeds,  England.     Surgeon  to  the  Leeds  Infirmary. 
1907.  Myles,  Sir  Thomas,  M.D.,  F.R.C.S. I.,  ^^  Merrion  Square, 
N.,  Dublin,  Ireland. 

1907.  Pozzi,  Professor  S.,  Avenue  de  Jena,  Paris,  France.  Professor 
of  Surgery,  University  of  Paris. 
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1903.  RoBSON,  A.  W.  Mayo,  M.D.,  F.R.C.S.,  D.Sc,  8  Park  Crescent, 
Portland  Place,  London,  W.,  England.  Vice-President,  Royal 
College  of  Surgeons  of  England;  Hunterian  Professor  of  Sur- 
gery and  Pathology. 

1882.  Smith,  Stephen,  A.M.,  M.D.,  LL.D.,  574  Madison  Avenue, 
New  York.  Professor  of  Clinical  Surgery  in  the  University 
Medical  College  of  New  York;  Surgeon  to  the  Bellevue  and 
St.  Vincent's  Hospitals.     Vice-President,  1890. 

1912.  Stiles,  Harold  Jalland,  M.B.,  F.R.C.S.  Edin.,  9  Great 
Stuart  Street,  Edinburgh,  Scotland.  Surgeon  to  Chalmers 
Hospital  and  to  the  Royal  Edinburgh  Hospital  for  Sick 
Children,  Edinburgh. 

1907.  Trendelenburg,  Prof.  Dr.  F.,  Leipzig,  Germany.  Professor 
of  Surgery,  University  of  Leipzig,  Germany. 
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JOSEPH  LISTER 

Joseph  Lister  was  born  in  Upton,  Essex,  England,  on  April 
5,  1827,  the  son  of  Joseph  Jackson  Lister  and  his  wife,  Isabella,  who 
was  the  daughter  of  Anthony  Harris,  of  Maryport,  Cumberland. 
The  elder  Lister  made  improvements  in  lenses,  by  which  he  is  credited 
with  having  converted  the  compound  microscope  from  a  scientific 
toy  into  a  mighty  instrument  of  research.  The  son  was  educated 
in  Friends'  schools,  and  at  London  University,  from  the  last  of  which 
he  received  the  degree  of  B.A.  in  1847,  and  that  of  M.B.  in  1852, 
in  the  latter  year  also  becoming  a  Fellow  of  the  Royal  College  of  Sur- 
geons. After  two  years  spent  in  the  University  College  Hospital, 
he  went,  in  1854,  to  Edinburgh,  in  order  to  observe  for  a  short  time 
the  work  in  Syme's  clinic;  but,  instead  of  making  a  brief  visit,  pro- 
longed his  stay  to  six  years,  becoming  successively  acting  resident 
surgeon,  and  assistant  surgeon  (1856)  in  the  Royal  Infirmary,  and 
began  his  work  of  teaching  as  extramural  lecturer  on  surgery.  While 
in  the  Scotch  capital  he  married  (1856)  Agnes  Syme,  the  daughter  of 
his  famous  instructor.  In  i860  he  became  professor  of  surgery  in 
the  University  of  Glasgow,  and  surgeon  to  the  Glasgow  Royal  Infir- 
mary, remaining  in  these  positions  until  1869,  when  he  returned  to 
Edinburgh  to  assume  the  professorship  of  clinical  surgery  in  the 
university  of  that  city.  Thence  he  was  called  to  the  corresponding 
chair  in  King's  College,  London,  in  1877,  and  there  remained  until 
his  resignation  in  1893.  He  was  made  a  baronet  in  1883,  and  was 
elevated  to  the  peerage  in  1897,  as  first  Baron  Lister  of  Lyme  Regis. 
He  was  a  Fellow  of  the  Royal  Society,  and  held  its  presidency  from 
1895  to  1900;  in  1896  he  became  president  of  the  British  Association 
for  the  Advancement  of  Science;  he  was  made  sergeant-surgeon  to 
Queen  Victoria  in  1878;  and  he  was  showered  with  honorary  degrees, 
offices,  and  memberships,  among  which  were  the  doctorates  of  law 
(Edinburgh,  Glasgow,  Cambridge),  civil  law  (Oxford),  medicine 
(Dublin,  Wiirtzburg,  Bologna,  Budapest,  Geneva),  and  science;  the 
order  of  merit  (O.  M.),  of  which  he  was  an  original  member  (1902); 
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the  post  of  privy  counsellor;  and  the  honorary  fellowship  of  the  Ameri- 
can Surgical  Association  (1885).  He  died  in  London,  on  February  11, 
191 2,  within  two  months  of  the  eighty-fifth  anniversary  of  his  birth. 
He  left  no  heir.  Sepulture  very  appropriately  was  offered  to  his 
remains  in  Westminster  Abbey,  the  mausoleum  of  the  great  men  of 
England;  but,  in  accordance  with  his  earnest  wish,  they  were  buried 
at  Hampstead  beside  those  of  his  wife.  Funeral  services,  however, 
were  held  in  the  Abbey,  and  were  attended  by  a  most  distinguished 
concourse.  His  estate  was  appraised  at  $320,000,  and  nearly  all 
of  it  was  bequeathed  to  scientific  and  charitable  organizations — 
about  one-third  being  devoted  to  the  Lister  Institute  of  Preventive 
Medicine. 

Throughout  his  active  career  Lister  was  constantly  engaged  in 
the  work  of  research,  at  first  in  histology  and  physiology,  but  after- 
ward principally  in  pathology.  While  practising  surgery  in  Glasgow 
the  outcome  of  his  efforts  in  the  Infirmary  was  so  discouraging  on 
account  of  septic  infections  that  he  had  almost  determined  to  close 
his  wards — serious,  and  often  fatal,  results  followed  the  smallest 
as  well  as  the  capital  operations.  But  just  then  he  learned  of  the 
demonstrations  of  Pasteur  regarding  the  causation  of  certain  diseases 
of  animals  by  microscopic  germs,  and  he  immediately  conceived  the 
idea  that  the  diseases  which  were  so  appalling  an  obstacle  to  surgical 
success  might  have  a  similar  source.  At  once  he  instituted  experi- 
ments, which  convinced  him  of  the  accuracy  of  this  conception,  and 
then  undertook  investigations  to  determine  by  what  means  the 
evil  could  best  be  counteracted.  The  first  announcement  of  his 
discovery  was  made  in  a  paper  read  before  the  British  Medical 
Association  in  1867,  by  which  the  world  was  informed  of  the  birth 
of  antiseptic  surgery.  The  article  was  greeted  with  incredulity  and 
derision;  but  in  spite  of  violent  and  unjust  opposition.  Lister  calmly 
continued  his  work,  constantly  striving  to  improve  the  details  of  his 
method,  in  the  basic  principle  of  which  he  had  unalterable  confidence. 
Gradually  practitioners  were  persuaded  of  the  efficacy  of  the  system, 
British  conservatism  being  the  last  to  yield  to  the  overwhelming 
evidence.  Finally,  the  whole  surgical  profession  became  convinced, 
and  wherever  Lister  went  his  progress  was  an  absolute  triumph — ■ 
he  was  "received  with  honors  accorded  only  to  the  greatest  conquerors. 
Before  his  time  the  most  notable  contribution  to  surgical  advancement 
was  the  discovery  of  anesthesia;  but,  as  Simpson  said  in  his  book  on 
hospitalism,  "Surgery  had  enlarged  its  freedom,  but  only  to  find 
the  weight  of  its  new  responsibilities  more  than  it  could  bear,"  for 
its  scope  was  limited  by  the  horrible  death-rate  from  sepsis.  All 
this  was  changed  by  Lister;  and  today,  thanks  to  him,  the  surgical 
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field  has  been  broadened  to  an  extent  unimagined  by  the  most  daring 
operators  less  than  half  a  century  ago.  With  a  good  fortune  granted 
to  but  few  men,  he  lived  to  see  the  principle,  which  his  genius  had 
originated,  universally  accepted,  and  to  receive  the  well-merited 
applause  of  the  world.  At  a  dinner  of  the  Royal  Society,  the  American 
ambassador,  Mr.  Bayard,  addressing  Lister,  said,  "My  lord,  it  is  not 
a  profession,  it  is  not  a  nation,  it  is  humanity  itself,  which  salutes 
you!" 

In  presenting  an  estimate  of  the  work  and  character  of  Lister,  one 
can  hardly  avoid  the  appearance  of  extravagance  of  speech;  and 
yet  it  is  well-nigh  impossible  to  overstate  the  benefits  to  the  race 
resulting  from  the  one,  and  the  beauty  and  grandeur  of  the  other. 
The  absolute  revolution  in  surgical  procedure,  which  was  caused  by 
the  discover}^  that  failure  of  healing  in  wounds  is  due  to  the  presence 
of  microorganisms,  and  the  discover^'  of  the  means  of  protecting 
wounds  from  these  germs  of  disease  was  the  product  of  the  genius 
of  Lister,  the  father  of  antiseptic  and  aseptic  surgerj^;  and  these 
achievements  justly  entitle  him  to  the  highest  place  in  the  esteem  of 
all  surgeons.  We  are  unable  to  understand  that  any  future  advance 
in  surger}'  can  have  equal,  or  even  approximate,  importance. 

This  discover\'  of  a  principle  of  universal  application  in  our  science 
and  art,  with  which  the  name  of  Lister  is  indissolubly  associated,  has 
somewhat  obscured  our  obligation  to  him  in  other  directions.  He 
was  really  a  great  surgeon,  aside  from  this  supreme  contribution  to 
knowledge;  and  we  should  recognize  that  we  owe  him  a  vast  debt 
of  gratitude  for  his  introduction  of  the  absorbable  ligature,  if  for 
nothing  else — that  of  itself  entitles  him  to  enduring  fame. 

Lister  had  a  distinctly  scientific  mind.  Accuracy  of  observation, 
remarkable  insight,  rapidity  of  thought,  capacity  for  philosophic 
reasoning,  and  fertility  of  resources  were  combined  with  earnestness 
of  purpose,  unwearied  perseverance  in  the  search  for  truth,  and 
wonderful  capacity  for  taking  pains.  In  the  best  acceptation  of  the 
term  he  was  a  philanthropist — his  love  of  humanity  was  a  ruling 
passion.  His  sense  of  justice  was  of  the  keenest:  he  was  anxious  to 
avoid  credit  beyond  his  deserts,  as  shown  by  his  insistence  on  his 
indebtedness  to  the  researches  of  Pasteur  for  the  suggestion  of  the 
underlying  principles  of  his  discovery.  He  was  so  unselfish  that  his 
modesty  seemed  almost  morbid,  amounting  to  a  desire  for  self- 
effacement,  as  when  he  said  of  the  chief  bequests  of  his  last  will, 
"I  do  not  wish  my  name  to  be  in  any  way  associated  with  these  sums 
in  the  future."  Many  a  man,  who  had  accomplished  only  a  minute 
fraction  of  what  Lister  had  done,  would  have  considered  his  dust 
entitled  to  repose  among  the  illustrious  dead  of  the  nation;  but 


XXXIV  REPORT   OF   COMMITTEE   ON   NECROLOGY 

apparently  no  such  thought  occurred  to  this  supreme  master,  and, 
if  it  did  enter  his  mind,  it  was  displaced  by  the  affectionate  desire 
to  have  his  body  lie  forever  beside  that  of  the  beloved  companion  of 
his  long  life.  In  the  statement  of  his  views  he  was  precise,  clear,  and 
simple,  avoiding  rhetorical  display.  In  the  midst  of  the  heated  oppo- 
sition which  his  theories  encountered,  he  never  became  in  the  least 
degree  controversial — he  was  absolutely  confident  of  the  truth  of 
his  position,  and  was  quite  willing  to  abide  by  the  ultimate  verdict 
of  the  surgical  world.  Nothing  could  surpass  his  gentleness,  and  dig- 
nity. To  Billroth,  who  was  extremely  skeptical  as  to  the  new  method ; 
he  said  quietly,  "If  you  tried  it,  I  am  sure  you  would  be  pleased  with 
it."  No  man  has  a  securer  hold  upon  our  gratitude  than  Joseph  Lister, 
none  more  genuinely  deserves  our  admiration  and  reverence  than  this 
fine  and  noble  spirit.  F.  H.  G. 


JOHN  SHAW  BILLINGS,  M.D. 

Dr.  John  Shaw  Billings  was  born  in  Switzerland  County, 
Indiana,  on  April  12,  1838.  He  died  in  New  York  City  from  pneu- 
monia on  March  11,  19 13,  in  the  seventy-fifth  year  of  his  age.  His 
early  education  was  such  as  could  be  obtained  in  the  country  schools 
of  his  home  in  Indiana,  at  a  time  when  a  public  school  system  had 
not  been  established,  in  what  was  largely  a  frontier  portion  of  our 
country.  The  schools  were  known  as  county  and  private  institutions, 
in  charge  of  male  teachers  who  were  the  proprietors,  and  received 
all  of  the  revenue  derived  from  the  tuition  fees.  Many  of  the  teachers 
came  to  what  was  then  regarded  as  the  Far  West  from  the  States  of 
Pennsylvania,  New  York,  and  the  New  England  States,  bringing 
with  them  the  methods  of  instruction  in  vogue  in  those  older  parts 
of  our  country,  in  which  the  school  systems  possessed  advantages 
and  improved  methods  belonging  to  those  regions. 

On  completion  of  his  school  education,  Dr.  Billings  was  enrolled 
as  a  student  in  the  Miami  University,  Oxford,  Ohio,  from  which 
institution  he  received  his  degree  of  Bachelor  of  Arts  in  1857,  and  that 
of  Master  of  Arts  in  i860.  In  the  same  year  he  was  graduated  in 
medicine  from  the  Medical  College  of  Ohio,  Cincinnati— an  insti- 
tution organized  in  1820  by  the  distinguished  physician  and  writer, 
Daniel  Drake. 

As  an  evidence  of  his  appreciation  of  the  need  of  more  extended 
instruction  in  practical  medicine,  he  served  as  a  resident  physician 
in  two  of  the  hospitals  in  Cincinnati  after  his  graduation.    In  these 
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institutions  he  received  instruction  at  the  bedside  in  the  medical  and 
surgical  wards,  an  important  addition  to  the  teaching  obtained  in 
the  very  limited  and  abbreviated  college  sessions  of  not  much  more 
than  six  months  in  the  two  required  college  courses,  which  were 
devoid  of  any  kind  of  laboratory  work  or  clinical  instruction,  beyond 
that  which  the  students  received  at  the  biweekly  clinics  held  by  the 
teachers  of  medicine  and  surgery  in  the  college  amphitheatres. 

As  demonstrator  of  anatomy  in  his  Alma  Mater  he  acquired 
knowledge,  on  which  was  built  his  work  as  a  surgeon  in  later  years. 
The  great  opportunity  of  his  life  came  to  him  on  the  breaking  out 
of  the  Civil  War,  when,  in  its  first  year  (1861),  he  passed  the  required 
examination  before  the  Medical  Board  and  entered  the  medical  service 
of  the  United  States  Army  as  an  assistant  surgeon.  Four  years  of 
active  service  in  camps  and  hospitals  were  crowned  with  the  reward 
of  a  brevet  lieutenant-colonelcy  in  the  regular  army,  and  the  position 
of  medical  inspector  to  the  Army  of  the  Potomac,  the  rank  and  the 
honor  coming  in  recognition  of  "faithful  and  meritorious  services," 
bestowed  by  governmental  order.  In  the  great  battles  of  the  war, 
Chancellorsville  and  Gettysburg,  he  was  in  the  midst  of  the  fierce 
conflicts,  exposed  to  rifle  and  artillery  fire,  engaged  in  the  duty  of 
caring  for  the  sick  and  wounded,  fearless  of  the  dangers  which  sur- 
rounded him.  As  an  operating  surgeon  he  performed  many  operations 
of  major  character,  and  fought  with  more  than  the  usual  success  in 
the  after-treatment  of  the  cases,  the  disheartening  battles  which 
accompanied  all  surgical  conditions  in  the  pre-antiseptic  days.  A 
notable  operation  of  successful  excision  of  the  ankle-joint  gave  him 
a  deserved  reputation  as  a  skilled  surgeon,  and  placed  his  name  on 
the  list  of  surgeons  of  the  war  as  the  first  to  attempt  this,  at  that 
time,  rare  surgical  procedure. 

In  December,  1864,  he  was  assigned  to  duty  in  the  Surgeon-General's 
Office,  and  this  duty  gave  him  an  opportunity  to  realize  aspirations, 
which  he  had  cherished  in  his  student  days  of  establishing  for  the 
use  of  American  physicians  a  fairly  complete  medical  library  in  con- 
nection with  which  would  be  comprehensive  catalogues  and  indices, 
which  would  reduce  to  a  minimum  degree  the  work  of  teachers  and 
writers  in  searching  among  many  volumes  for  references.  When 
Dr.  Billings  was  assigned  to  duty  in  the  Surgeon-General's  Office, 
the  library  contained  a  little  over  1000  volumes.  At  the  time  of  the 
termination  of  this  duty  and  his  retirement  from  the  army  at  his 
own  request,  to  become  Professor  of  Hygiene  at  the  University  of 
Pennsylvania,  the  library  contained  308,445  volumes  and  pamphlets, 
and  4335  portraits.  These  volumes  and  portraits  have  been  increased 
so    that    at    the    present    time    it    contains    upward    of    500,000 
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volumes  and  over  5000  portraits,  with  the  most  unique  collection  of 
periodicals  in  the  world. 

Dr.  Billings'  assignnjent  to  duty  in  the  Surgeon-General's  Oflfice 
in  1864  gave  him  the  opportunity,  in  connection  with  its  library,  to 
carry  out  his  ideas  with  regard  to  the  correct  development  of  libraries 
and  of  their  work.  One  of  the  most  important  features  of  this  develop- 
ment was  the  introduction  of  a  system  of  comprehensive  cataloguing, 
illustrated  in  a  combined  index  catalogue  of  authors  and  subjects, 
arranged  in  dictionary  order  in  a  single  alphabet.  In  this  work  he 
had  the  valuable  assistance  of  Dr.  Robert  Fletcher,  who  was  assigned 
to  duty  in  the  library,  and  shared  with  him  in  the  monumental 
undertaking  of  the  preparation  and  printing  of  the  Index  Catalogue, 
the  first  volume  of  which,  a  large  quarto  of  888  pages,  was  published 
in  1880.  The  medical  profession  the  world  over  was  quick  to  ac- 
knowledge the  value  of  this  great  aid  to  medical  study  and  research, 
and  gave  unstinted  praise  to  its  authors,  who  in  their  work  had  given 
name  and  distinction  to  their  profession  and  to  their  country. 

In  1879,  as  a  monthly  supplement  to  the  Index  Catalogue,  the  Index 
Medicus  was  issued  by  Drs.  Billings  and  Fletcher  as  an  extra-ofhcial 
publication,  a  volume  very  much  appreciated  by  the  hard-worked 
disciple  of  medicine,  who  desired,  between  his  hours  of  labor  and 
rest,  to  place  on  record  the  results  of  his  professional  work.  The 
labor  of  preparing  the  first  series  of  this  invaluable  publication  was 
done  by  the  wives  and  daughters  of  the  office  force  as  private  work. 
The  second  series  of  the  Index  Medicus  was  undertaken  in  1903  by 
the  Carnegie  Institution  of  Washington,  with  Dr.  Fletcher  as  editor- 
in-chief. 

Dr.  Billings'  duty  in  the  Surgeon-General's  library  gave  him  the 
opportunity  to  cultivate  a  large  field  of  medical  literature  and  its 
allied  branches.  An  earnest  and  an  appreciative  student,  he  became 
the  recipient  of  knowledge  on  many  scientific  subjects,  and  made 
himself  master  of  those  which  were  of  great  value  in  promoting 
progress  in  scientific  medicine.  He  became  an  authority  on  military 
medicine,  public  hygiene,  and  vital  statistics,  and  an  expert  in  hospital 
construction.  In  these  matters  he  was  largely  a  pioneer,  opening 
the  way  through  unknown  and  unexplored  fields,  that  others  might 
enter  and  continue  the  work  with  increasing  knowledge  and  inspiring 
endeavor.  His  reports  on  the  Vital  and  Medical  Statistics  of  the 
United  States  in  connection  with  the  tenth  and  eleventh  census  were 
most  valuable  and  gave  a  character  to  this  government  work  which 
it  had  not  before  possessed.  As  Professor  of  Hygiene  in  the  University 
of  Pennsylvania,  he  was  the  beginner  in  systematic  instruction  of 
this  most  important  subject,  which  today,  in  its  branch  of  sanitary 
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science,  claims  the  attention  of  the  civihzed  world,  and  makes  the 
conservation  of  the  public  health  the  paramount  duty  of  countries 
and  nations.  Contagious  and  infectious  diseases  which  have  been 
the  scourges  of  both  temperate  and  tropical  regions  of  the  world, 
are  now  under  control,  through  intelligent  and  simple  methods  of 
prevention,  which  can  be  practised  by  the  authorities  of  any  com-, 
munity.  Truly  is  the  debt  great  which  the  world  owes  Dr.  Billings, 
and  great  should  be  the  appreciation  of  the  members  of  his  profession 
for  the  inestimable  contribution  he  made. 

In  1896  the  final  achievement  of  his  life  came  when  he  was  chosen 
director  of  the  New  York  Public  Library,  and  undertook  the  monu- 
mental work  of  completing  the  organization  of  the  library,  including 
the  consolidation  of  the  Astor,  Lenox,  and  Tilden  foundations,  with 
the  special  endowments  of  $5,200,000  of  Mr.  Andrew  Carnegie,  giving 
as  a  total  result  a  collection  of  over  2,000,000  volumes,  with  upward 
of  fifty  branch  libraries  and  a  personnel  of  1002  to  conduct  its  work. 

Dr.  Billings  was  one  of  the  organizers  of  the  Carnegie  Institution 
of  Washington,  a  member  of  the  Executive  Committee  from  the  be- 
ginning, and  Chairman  of  the  Board  of  Trustees  from  1903.  No 
words  can  better  express  the  value  of  his  services  in  this  important 
body  than  those  of  his  administrative  colleague,  Mr.  Root,  who  said 
in  his  resolutions  of  March  21,  19 13:  "His  breadth  of  learning  and 
of  interest  in  all  departments  of  knowledge,  his  sturdy  and  fearless 
independence  of  character,  and  the  safeguarding  influence  of  his 
experience  have  been  of  inestimable  value  during  the  experimental 
and  formative  period  of  the  institution,  of  whose  future  usefulness 
his  service  will  be  one  of  the  chief  foundations." 

A  very  important  part  of  his  work  was  the  reorganization  of  the 
United  States  Marine  Hospital  Service  in  1870,  which  laid  the  foun- 
dation for  its  present  perfected  condition  and  expanded  work. 

Dr.  Billings'  contributions  to  medical  literature  were  many, 
varied  in  subject,  and  of  enduring  value.  Of  these  it  has  been  said 
that  they  were  "distinguished  by  rare  common  sense,  keen  perceptions, 
a  lively  vein  of  humor,  and  remarkable  surety  of  judgment."  They 
consisted  of  addresses  delivered  before  important  medical  gatherings 
as  that  on  "Our  Medical  Literature,"  before  the  International  Medical 
Congress  in  London  in  1881,  one  before  the  British  Medical  Associa- 
tion in  1886,  courses  of  lectures  on  vital  and  medical  statistics  as 
the  Cartright  Lectures,  and  addresses  at  hospital  openings  as  that  at 
Johns  Hopkins  Hospital,  the  plans  of  which  he  prepared  and  the 
construction  of  which  he  superintended.  Medical  education,  public 
health,  and  medical  bibliography  were  the  subjects  of  many  papers. 
The    commencement    exercises    of    colleges    claimed    discourses    of 
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appropriate  character;  notable  among  these  is  that  on  "Waste," 
delivered  on  commencement  day  at  his  old  alma  mater,  Miami 
University,  in  1895,  characterized  as  full  of  Emersonian  wisdom. 
In  medical  history  his  principal  publication  was  that  of  the  "History 
of  Surgery,"  which  appeared  in  Dennis'  System  of  Surgery,  1895. 

Dr.  Billings  was  an  active  and  honorary  member  of  a  large  number 
of  medical  and  scientific  societies.  He  was  the  recipient  of  honorary 
degrees  from  many  universities,  among  these  those  of  LL.D.,  from 
Edinburgh  in  1884,  and  D.C.L.  from  Oxford  in  1889.  Harvard, 
Yale,  and  Johns  Hopkins  in  this  country,  with  Dublin,  Munich, 
Budapest,  fill  the  list  of  institutions  which  gave  evidence  of  an 
appreciation  of  his  position  in  medicine  and  in  science.  He  was  elected 
a  Fellow  of  the  American  Surgical  Association  in  1882,  resigned  in 
1898,  and  became  an  Honorary  Fellow  in  1905.  The  early  meetings 
of  the  Association  were  held  in  Washington,  when  he  was  on  duty 
in  the  Surgeon-General's  Office,  and  he  took  an  active  part  on  the 
committees  of  arrangements  in  securing  convenient  places  for  the 
meetings  in  Government  buildings,  and  for  the  public  and  private 
entertainment  of  the  Fellows.  The  doors  of  his  hospitable  home  were 
always  open  for  the  reception  of  Fellows  of  the  Association. 

As  a  member  of  the  committee  on  the  program  of  the  meetings, 
he  contributed  greatly  to  the  selection  of  important  subjects  for 
presentation  and  discussion. 

The  personality  of  Dr.  Billings  cannot  be  portrayed  in  more  fitting 
terms  than  in  the  concluding  eloquent  phrases  of  the  Memoir,  written 
by  Dr.  Fielding  Hudson  Garrison,  assistant  librarian,  Surgeon- 
General's  Office  {Index  Medicus,  March,  1913),  who  has,  in  complete 
and  impressive  manner,  told  the  story  of  Dr.  Billings'  life's  work. 
Thus  he  writes:  "In  person  Dr.  Billings  was  of  tall  and  powerful 
build,  a  commanding  figure,  with  a  handsome  head,  and  clear,  open 
blue  eyes.  His  was  the  masterful  temperament,  absolutely  firm, 
independent  and  self-reliant,  the  temperament  of  the  great  organizer, 
administrator  and  man  of  affairs,  and  in  certain  situations  he  had 
perhaps  some  of  the  faults  of  an  imperious  nature;  but  he  was  abso- 
lutely honest  and  sincere;  there  was  nothing  small  or  mean  about  him; 
and  if  he  expressed  dislike  or  incurred  enmity,  he  did  so  in  a  bold, 
forthright  way,  in  the  jocund  spirit  of  the  man  of  viking  physique." 

The  history  of  the  world  shows  that  at  certain  epochs  men  are 
raised  up  to  do  great  and  needed  work,  to  evolve  order  out  of  chaos, 
to  direct  and  guide,  with  unfaltering  courage  and  unerring  judgment, 
purposes,  and  events,  to  gather  about  them  co-workers  trained  strong 
to  assume  responsibility,  equipped  for  great  undertakings  and  loyal 
ever  in  the  pursuit  of  duty.    Thus  came  Dr.  John  Shaw  Billings  into 
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the  days  of  the  formative  period  of  progress  in  our  profession,  to 
lay  the  foundation  on  which  its  development  and  growth  in  the  future 
was  to  be  builded.  Crowned  with  the  rewards  of  successful  endeavor, 
his  name  will  live  always  in  the  records  of  great  achievements  in  the 
annals  of  scientific  medicine.  J.  Ewing  Mears. 


CHARLES   W.  OVIATT,  M.D. 

Dr.  Charles  W.  Oviatt  died  at  his  home  in  Oshkosh,  Wisconsin,  on 
October  31,  1912,  aged  fifty-nine  years.  He  was  born  in  Cleveland, 
April  7,  1853,  and  his  early  education  was  in  the  public  schools  of 
that  city.  In  his  early  manhood  he  learned  the  trade  of  car  trimmer, 
and  was  a  highly  proficient  mechanic.  He  first  attended  Jefferson 
Medical  College  of  Philadelphia,  later  the  College  of  Physicians  and 
Surgeons  in  Chicago,  where  he  was  graduated  in  1887.  In  1888  and 
1889,  he  was  assistant  to  Dr.  Nicholas  Senn  at  Rush  Medical  College. 
Later  he  was  connected  with  the  Milwaukee  Medical  College,  occupy- 
ing the  chair  of  surgery  from  1896  to  1899.  He  settled  in  Oshkosh, 
Wisconsin,  twenty-six  years  before  his  death.  Although  located  in 
a  comparatively  small  city.  Dr.  Oviatt  established  for  himself  a 
national  reputation  as  a  surgeon.  His  was  a  most  kindly  and  pleasing 
personality,  and  he  was  loved  by  those  who  knew  him,  both  in  the 
profession  and  out  of  it.  He  was  a  member  of  the  Western  and 
Southern  Surgical  Associations.  Many  eminent  surgeons  have 
attended  Dr.  Oviatt's  clinics  in  Oshkosh,  and  always  wuth  benefit 
to  themselves. 

In  1881  he  was  married  to  Miss  Petronial  Gilbert,  of  New  London, 
Wisconsin,  who,  with  one  daughter,  survives  him. 

Dr.  Oviatt  will  be  sadly  missed  in  the  Middle  West,  where  he  was 
so  well  known  as  a  surgeon  and  a  lovable  man.  J.  E.  Moore. 


BEVERLY  MacMONAGLE,  M.D. 

Dr.  Beverly  MacMonagle  was  born  in  Sussex,  New  Brunswick, 
on  October  19,  1855,  and  graduated  from  Harvard  University  in 
the  year  1876. 

For  some  time  after  graduation  he  did  not  enjoy  the  rugged  good 
health  that  voiced  itself  in  his  appearance  and  every  action  during  his 
subsequent  life,  and  on  the  advice  of  his  physician  he  spent  nearly  a 
year  with  the  cowboys  on  the  cattle  ranges,  leading  a  life  that  not 
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only  restored  his  health,  but  that,  without  doubt,  did  much  to  develop 
the  self-reliance  that  suited  him  well  in  the  practice  of  his  profession, 
and  made  him  a  tower  of  strength  to  many  who  received  his  aid  and 
sympathy. 

Upon  his  arrival  in  San  Francisco,  in  1884,  he  became  associated 
with  the  late  Dr.  John  Scott  in  the  work  of  the  California  Woman's 
Hospital,  and  for  many  years  was  surgeon-in-chief  of  that  institution — 
a  position  that  put  him  in  the  forerank  of  gynecologists,  although  he 
did  not  limit  himself  to  that  specialty.  For  six  years  he  was  associate 
in  the  chair  of  gynecology  in  the  University  of  California,  but  resigned 
in  1906,  a  few  months  after  the  earthquake,  as  the  destruction  of 
the  hospitals  diminished  the  amount  of  clinical  material  to  such  an 
extent  that  there  was  not  sufficient  to  constitute  two  services,  and  at 
the  same  time  his  duties  as  gynecologist  at  the  Children's  Hospital 
required  as  much  time  as  he  could  spare  from  his  other  work. 

In  the  spring  of  1910  he  had  a  mild  attack  of  aphasia,  from  which 
he  recovered  after  a  few  weeks;  but  he  made  up  his  mind  that  he 
would  rest  for  at  least  two  years,  and  even  then  would  not 
resume  practice,  unless  he  felt  perfectly  able  to  do  so.  In  accord- 
ance with  this  resolution  he  went  to  Europe,  where  he  enjoyed 
comparatively  good  health,  spending  most  of  his  time  motoring 
through  the  Continent  and  Great  Britain,  until  within  two  weeks  of 
his  death,  when  he  suddenly  developed  an  acute  exacerbation  of  a 
nephritic  trouble,  from  which  he  had  suffered  for  two  or  three  years. 
He  died  at  the  American  Hospital  in  Paris,  France,  May  22,  1912. 

With  the  passing  of  Beverly  MacMonagle  the  medical  profession 
lost  a  member  who  had  all  the  natural  qualities  of  a  leader — ability, 
judgment,  integrity,  courage,  sympathy,  and  an  impressive  person- 
ality. If  Dr.  MacMonagle  undertook  the  responsibility  of  a  case, 
he  discharged  his  duty  with  equal  fidelity,  irrespective  of  whether 
the  patient  were  prince  or  pauper.    His  patients  were  his  friends. 

W.  W.  K. 


ORVILLE   HORWITZ,  M.D. 

After  a  long  illness.  Dr.  Orville  Horwitz  died  January  28,  1913, 
at  his  residence  in  Philadelphia. 

Dr.  Horwitz  was  born  in  i860,  in  Washington,  D.  C,  being  the 
son  of  Dr.  P.  J.  Horwitz,  Surgeon-General  of  the  United  States 
Navy,  and  Caroline  Norris,  daughter  of  Joseph  Parke  Norris,  of 
Pennsylvania. 
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In  1 88 1,  Dr.  Horwitz  was  graduated  from  the  scientific  department 
of  the  University  of  Pennsylvania,  and  in  1883,  he  was  graduated  in 
medicine  from  Jefferson  Medical  College,  entering  Jefferson  Hospital 
as  resident  physician  shortly  after  receiving  his  degree.  He  served 
in  that  capacity  for  one  year,  and  then  secured  an  appointment  as 
resident  physician  to  the  Pennsylvania  Hospital,  and  later  to  the  Penn- 
sylvania Hospital  for  the  Insane.  After  spending  three  years  in  these 
institutions,  he  returned  to  Jefferson,  at  first  serving  as  chief  resident 
physician  to  the  hospital,  and  then  as  demonstrator  of  anatomy  in  the 
college.  He  held  the  latter  position  for  four  years,  and  then  relinquished 
it  to  become  demonstrator  of  surgery.  In  1894,  Dr.  Horwitz  was 
elected  clinical  professor  of  genito-urinary  diseases,  and  it  was  with 
this  branch  of  the  profession  that  he  was  principally  identified  during 
the  last  fifteen  years.  He  built  up  a  large  genito-urinary  service  at 
Jefferson,  and  also  established  an  extensive  private  practice  in  this 
branch,  although  he  never  confined  himself  exclusively  to  it,  continu- 
ing to  do  general  surgery,  and  also  some  general  medical  practice 
up  to  the  time  of  his  retirement.  For  many  years  Dr.  Horwitz  served 
as  attending  surgeon  to  the  Philadelphia  Hospital,  and  at  one  time 
held  the  same  position  at  the  St.  Agnes  "Hospital.  He  was  also 
consulting  surgeon  to  the  Pennsylvania  Hospital  for  the  Insane. 

Dr.  Horwitz  made  a  number  of  contributions  to  medical  literature, 
principally  upon  genito-urinary  subjects.  He  also  devised  a  very 
ingenious  instrument  which  facilitates  the  performance  of  external 
urethrotomy  for  tight  stricture  or  rupture  of  the  urethra.  Dr.  Horwitz 
was  a  man  of  genial  personality,  and  was  closely  identified  with  the 
social  life  of  Philadelphia,  being  a  member  of  many  clubs.  He  was 
respected  by  his  colleagues  and  was  very  popular  with  his  students, 
for  whom  he  always  had  a  kind  word.  He  was  intimately  associated 
during  the  early  years  of  his  practice  with  the  younger  Gross,  admired 
him  greatly,  and  was  much  influenced,  in  his  subsequent  career,  by 
his  advice  and  teaching.  W.  L.  R. 


ALEXANDER  HUGH  FERGUSON,  M.D. 

Dr.  Ferguson  was  born  in  Ontario  County,  Ontario,  Canada, 
February  27,  1853,  being  the  son  of  Alexander  and  Annie  (McFadyen) 
Ferguson.  His  preparatory  education  was  obtained  at  Rockwood 
Academy  and  Manitoba  College.  In  1881,  he  received  the  degree 
of  M.B.  from  the  Medical  College  of  Trinity  University,  Toronto,  and 
later  in  that  year,  M.D.  and  CM.  In  1889,  he  visited  the  hospitals 
of  London,  Edinburgh,  Glasgow,  and  Berlin,  and  studied  in  Koch's 
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laboratory.  From  1882  to  1894,  he  practised  in  Winnipeg;  founded 
the  Manitoba  Medical  College,  in  which  he  was  professor  of  physiology 
and  histology  for  three  years,  and  professor  of  surgery  from  1886 
to  1894.  He  was  a  member  of  the  general  staff  of  the  Winnipeg 
General  Hospital;  surgeon  in  chief  in  St.  Boniface  Hospital,  and 
chief  operator  at  Brandon  and  Mordon  Hospitals,  Manitoba;  a 
member  of  the  provincial  board  of  health;  from  1900  professor  of 
clinical  surgery  in  the  College  of  Physicians  and  Surgeons,  Chicago; 
from  1904  professor  of  surgery  in  the  Chicago  Post-graduate  Medical 
School  and  Hospital;  surgeon  in  chief  to  the  Chicago  Hospital;  and 
surgeon  to  the  Cook  County  Hospital  for  the  Insane.  He  belonged 
to  numerous  professional  societies,  among  which  were  the  British 
Medical  Association,  of  whose  Manitoba  Branch  he  was  the  first 
president;  the  International  Society  of  Surgery;  the  American 
Medical  Association;  the  Michigan  Medical  Association;  the 
Illinois  Medical  Association;  the  Chicago  Medical  Society,  of  which 
he  was  at  one  time  president;  the  Chicago  Surgical  Society;  the 
Chicago  Gynecological  Society;  the  Chicago  Academy  of  Medicine; 
the  American  Association  of  Obstetricians  and  Gynecologists;  the 
Southern  Surgical  and  Gynecological  Association;  the  Western 
Surgical  and  Gynecological  Society,  of  which  he  was  once  president. 
He  married  Sarah  Jane  Thomas,  of  Nassagaweya,  Ontario,  April  7, 
1882.  In  1894,  he  removed  to  Chicago,  where  he  remained  in  active 
practice  until  his  death,  which  occurred  from  septicemia,  October  20, 
1911. 

Dr.  Ferguson  was  a  voluminous  writer,  contributing  tO  surgical 
literature  many  articles  on  various  subjects,  and  displaying  in  them 
his  characteristic  attributes  of  mind — originality,  thoroughness,  in- 
dependence, honesty,  and  enthusiasm.  His  most  widely  known 
work  was  his  large  volume  on  The  Technique  of  Modern  Operations 
for  Hernia.  His  ability,  knowledge,  skill,  and  integrity  combined 
to  give  him  a  very  large  practice,  and  to  win  for  him  well-deserved 
respect  and  admiration  in  the  profession  and  among  the  people. 


ALGERNON  THOMAS   BRISTOW,  M.D. 

Algernon  Thomas  Bristow  was  born  in  Richmond,  England, 
November  29,  185 1.  He  was  four  years  of  age  when  his  family  came 
to  America  in  a  sailing  vessel,  and  settled  in  New  London,  Canada. 
Later  they  moved  to  Cincinnati,  Ohio,  and  thence  to  Brooklyn, 
New  York,  which  became  his  permanent  home  in  i860. 
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His  early  education  was  obtained  in  the  public  schools  and  the 
Brooklyn  Polytechnique  Institute. 

He  was  graduated  from  Yale  University  as  Bachelor  of  Arts,  in 
the  class  of  '73,  receiving  the  distinguished  recognition  of  being 
selected  as  one  of  the  six  honor  men  of  his  class. 

He  was  graduated  in  medicine  at  the  College  of  Physicians  and 
Surgeons  (Columbia)  in  1876,  and  afterward  served  as  interne  at 
King's  County  Hospital. 

In  1 89 1  he  married  Emeline  Ashman,  of  Philadelphia,  and  is  sur- 
vived by  his  widow  and  two  daughters. 

In  1894  the  late  Dr.  George  Ryerson  Fowler  made  him  his  assistant 
at  St.  Mary's  Hospital,  and  in  less  than  a  year  his  remarkable  aptitude 
for  surgery  was  recognized  by  his  appointment  as  attending  surgeon 
to  the  King's  Coimty,  the  Long  Island  College,  and  St.  John's 
Hospitals.  Later  he  was  appointed  clinical  professor  of  surgery  at 
Long  Island  College  Hospital,  consulting  surgeon  to  the  New  York 
State  Hospital,  Swedish,  and  Bushwick  Hospitals. 

With  the  ripening  years  the  circle  of  his  influence  extended  beyond 
the  local  confines.  He  was  elected  Vice-President  of  the  New  York 
Academy  of  Medicine,  and  in  1903,  President  of  the  Medical  Society 
of  the  State  of  New  York.  In  1908  he  was  made  a  Fellow  of  the 
American  Surgical  Association.  On  March  26,  1913,  Dr.  Bristow 
died  of  a  septic  woimd  inflicted  during  the  performance  of  an  oper- 
ation; and  thus  was  removed  from  our  ranks  a  man  of  light  and 
leading,  a  scholar  of  profound  learning  and  great  scientific  attainment; 
a  surgeon  of  conspicuous  ability. 

The  passing  of  Dr.  Bristow  is  surrounded  with  peculiar  pathos, 
if  not  a  touch  of  romance. 

There  is  a  snug  complacency  that  deafens  its  ears  to  the  call  of 
serxnce,  and  rests  content  in  slippered  ease  far  from  the  noise  of 
battle.  To  such  as  this  it  may  seem  a  prodigal  waste  that  such  a  life, 
at  the  full  realization  of  its  usefulness,  should  be  given  a  ransom  that 
others  less  needed  might  sur\dve.  And  yet  he  died  as  all  true  men 
would  die — on  the  firing  line,  with  his  face  to  the  front.  Where  duty 
called  he  counted  no  cost,  and  dreaded  nought  but  cowardice.  He 
realized  that  there  was  no  great  achievement  without  a  great  adven- 
ture, and  no  great  adventure  without  a  challenge  to  fate.  "He 
heard  the  call  of  tomorrow,  and  hastened  to  answer  the  summons 
of  destiny." 

Dr.  Bristow  matured  late.  There  was  nothing  precocious  or  callow 
in  the  unfolding  of  his  life.  The  roots  of  his  mind  struck  deep  into 
the  fundamentals  of  his  art.  Anatomy,  physiology,  chemistry, 
pathology,  and  botany  were  the  springs  by  which  it  was  fed;  and  the 
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versatility,  profundity,  and  readiness  of  his  knowledge  were  at  once 
the  wonder  and  delight  of  those  who  shared  the  intimacies  of  his 
mind.  Thus,  upon  a  solid  foundation  was  reared  a  superstructure 
of  commanding  proportions. 

His  mind  was  at  once  analytical  and  judicial.  He  marshalled  his 
data,  correlated  his  facts,  and  made  his  deductions  with  a  convincing 
logic  that  rendered  his  conclusions  invincible  and  unanswerable. 
Thus,  as  a  diagnostician  he  was  superb,  because  he  was  supreme. 

He  was  a  great  teacher  because  he  had  a  great  passion  for  truth; 
he  was  a  scholar  because  he  never  left  school.  He  was  always  the 
student,  ever  graduating,  not  out  but  up,  from  one  class  to  a  higher 
class;  recognizing  in  the  larger  relationships  that  life  is  the  school, 
work  the  curriculum,  character  the  diploma. 

Our  noblest  impulses  and  finest  thoughts  he  crystallized  into  words. 
Honored  with  a  position  of  commanding  importance  as  editor  of  the 
New  York  State  Journal,  he  employed  its  columns  for  the  instruction, 
the  chastening,  the  defence,  and  the  uplift  of  the  medical  profession. 
His  facile  pen  did  valiant  service,  and  through  it  he  confessed  himself. 

His  editorials  showed  depth  of  thought  and  beauty  of  diction. 
They  scintillated  with  satire,  and  an  aptness  of  quotation  which 
showed  an  intimate  acquaintance  with  the  masters  of  literature. 
There  was  sometimes  heat,  but  always  light.  There  was  always 
breadth  but  never  shallowness.  We  may  have  differed,  but  always 
with  respect. 

Through  his  leadership  we  have  all  gained  a  clearer  vision  and  a 
larger  outlook,  for  he  trod  the  higher  slopes. 

Though  profoundly  respected  and  much  beloved,  he  was  much 
misunderstood.  With  an  equipment  so  complete,  yet  his  armor 
was  vulnerable  in  its  exquisite  sensitiveness;  and  thus  he  was  often 
wounded.  With  a  large  opportunity  for  moulding  men,  it  was  much 
curtailed  by  a  temperamental  impatience  with  the  apathy  of  others 
to  appreciate  what  his  alert  mind  so  readily  comprehended. 

He  had  no  patience  wuth  the  cheap,  the  mediocre,  the  superficial, 
the  bizarre. 

He  could  not  mingle  with  the  multitude,  and  thus,  for  lack  of 
sympathy,  the  multitude  misunderstood. 

Sensitive  as  a  woman,  petulant  as  a  child;  he  possessed  a  woman's 
tenderness  and  the  child's  open  mind. 

Not  amid  the  turmoil  and  the  strife  was  he  at  his  best.  He  was  of 
too  fine  a  fiber  to  bear  unflinching  the  bufifets  of  a  coarse  competition. 
At  his  own  fireside,  at  the  family  altar,  whereon  burned  with  steady 
glow  his  heart's  purest  affection,  there,  amid  the  peace  that  passeth 
understanding,  his  simple  and  gentle  soul  found  its  native   clime; 
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there,  in  the  family  circle,  we  often  sat  charmed  by  the  beauty 
of  his  mind,  which  never  lost  its  power  of  leading  us  by  an  unspoken 
invocation  "to  a  green  field,  ever  kept  fresh  by  a  living  fountain." 

Faults  he  had — the  heritage  of  our  common  humanity.  Had  he  less 
we  could  not  love  him  more.  But  above  and  beyond  them  all  is  the 
asset  that  survives.  For  in  all  that  makes  for  manhood,  for  con- 
science, and  for  character,  in  nobility  of  purpose,  in  lofty  aspiration, 
in  the  larger  vision,  and  in  "the  mighty  hopes  that  make  us  men," 
Dr.  Bristow  passed  "Through  all  this  tract  of  years  wearing  the 
white  flower  of  a  blameless  life."  W.  F.  C. 


ADDRESS   OF   THE   PRESIDENT 


THE   AMERICAN   SURGICAL   ASSOCIATION.     ITS 
INFLUENCE  ON  THE  GROWTH  AND  DEVEL- 
OPMENT OF  AMERICAN   SURGERY 


By  CHARLES   A.    POWERS,    M.D. 

DENVER,   COLORADO 


It  is  with  no  ordinary  feelings  of  emotion  that  I  endeavor  to 
express  my  deep  appreciation  of  the  great  honor  which  you  have 
conferred  upon  me.  The  Presidency  of  this  splendid  body  of 
surgeons,  the  greatest  distinction  which  can  possibly  be  awarded, 
must  necessarily  make  one  sober  and  reflective.  However 
unworthy  I  am  of  this  mark  of  your  confidence,  my  appreciation 
and  gratitude  are  unbounded. 

Six  of  our  Fellows,  Drs.  BilUngs,  Bristow,  Oviatt,  Richardson, 
Cabot,  and  Horwitz  have  left  us  during  the  year.  Extended 
accounts  of  the  lives  of  these  distinguished  men  will  appear  in 
the  report  of  the  Committee  on  Necrology,  but  it  is  fitting  that 
added  comment  should  be  made  here. 

Dr.  Billings  was  made  an  Honorary  Fellow  in  1905.  He  had 
served  with  distinction  as  a  surgeon  during  the  Civil  War  and 
at  its  close  was  made  curator  of  the  Army  Medical  Museum  and 
Library.  He  created  the  Library  of  the  Surgeon-General's 
office  and  to  him  especially  was  due  its  magnitude  and  char- 
acter. He  was  the  Medical  Adviser  of  the  Board  of  Trustees 
of  the  Johns  Hopkins  Hospital  during  the  formative  years  of 
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that  institution.    He  was  the  worthy  recipient  of  high  honorary 
degrees  from  leading  universities  both  here  and  abroad. 

Dr.  Oviatt  was  a  hardy,  self-reliant,  efficient  surgeon.  He 
was  a  power  for  good  in  the  city  and  state  in  which  he  lived. 
He  was  ever  on  the  side  of  right,  he  builded  much  and  always 
well. 

Dr.  Bristow's  membership  dates  from  1906.  A  courteous, 
high-minded  gentleman,  a  skilful,  accomplished  surgeon,  he 
took  active  interest  and  part  in  our  proceedings.  Our  present 
program  bears  the  title  of  a  communication  which  he  would 
have  presented  had  he  not  fallen  victim,  as  he  did,  to  septic 
infection  contracted  while  saving  the  life  of  another. 

Dr.  Horwitz  was  elected  to  our  body  in  1899.  His  father 
was  of  the  first  upon  whom  Honorary  Fellowship  was  conferred, 
and  he  was  a  worthy  son.  Of  engaging  personality.  Dr.  Horwitz 
was  an  accomplished  teacher  and  a  most  excellent  surgeon. 
Many  positions  of  trust  were  confided  to  him  and  to  all  of  these 
he  was  ever  faithful. 

Dr.  Cabot  had  been  a  member  of  our  Association  for  twenty- 
four  years.  During  the  year  before  his  election  to  this  body  he 
was  made  surgeon  to  the  Massachusetts  General  Hospital,  con- 
tinuing in  that  capacity  until  1907.  A  careful  and  thorough 
teacher,  a  faithful,  skilled,  painstaking  surgeon,  he  was  eminent 
in  general  surgery,  while  in  the  domain  of  genito-urinary  surgery 
he  was  preeminent.  His  activities  extended  far  beyond  the 
line  of  strictly  professional  work.  He  was  interested  in,  and 
actively  engaged  in  the  betterment  of,  everything  in  the  intelli- 
gent community  in  which  he  lived. 

Of  Dr.  Richardson  it  is  not  easy  to  speak.  Elected  a  Fellow 
of  our  Association  in  1887  he  was  absent  from  but  one  of  its 
twenty-five  annual  meetings,  while  his  contributions,  both  in 
formal  articles  and  in  discussions,  were  constant  and  most 
valuable.  He  served  the  Association  as  Secretary,  as  Vice- 
President  and  as  President.  His  affection  for  it  and  for  its 
individual  members  was  deep  and  sincere.  Intelligent,  alert, 
honest,   thorough,  and  true,  he  illuminated  every  subject  on 
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which  he  wrote  or  spoke.  He  was  a  great  man  as  well  as  a  great 
surgeon.  Cabot  said  of  him,  shortly  after  his  death:  "Big 
of  body,  great  of  soul,  strong  of  mind,  and  warm  of  heart." 
We  owe  and  feel  a  lasting  debt  of  gratitude  to  Maurice  H. 
Richardson. 

The  International  Surgical  Society  will  meet  in  the  city  of 
New  York  in  the  early  part  of  the  coming  year.  This  will  be 
an  event  of  the  first  magnitude  in  the  surgical  world.  It  will 
be  the  first  meeting  held  outside  of  the  city  of  Brussels  which 
was  the  birthplace  of  the  Society.  The  meeting  will  be  attended 
by  the  foremost  surgeons  of  the  various  countries  of  the  world. 
All  who  have  attended  the  meetings  in  Brussels  have  been 
impressed  by  the  thoroughness  of  preparation,  the  excellence 
of  arrangements,  the  high  character  of  the  scientific  work 
accompHshed  and  the  exceedingly  delightful  hospitahty  of  the 
Belgians.  At  the  meeting  in  Montreal,  last  year,  our  Associa- 
tion appointed  a  Committee  on  this  international  meeting  with 
Dr.  Park  as  Chairman,  which  Committee  will  report  to  you  at 
this  time.  I  earnestly  in\'ite  for  this  report  your  most  attentive 
consideration.  Indi\4dually  and  collectively  we  are  to  be  the 
hosts  on  this  very  important  occasion,  remembering,  if  I  may 
venture  to  so  suggest,  that  it  requires  far  more  of  an  effort  for 
the  European  surgeon  to  come  to  us  than  it  does  for  one  of  us 
to  go  to  Europe. 

A  timely  movement  finds  place  in  the  estabHshment  of  the 
Lister  Memorial  Ward  in  the  Royal  Infirmary  of  Glasgow. 
The  details  of  the  plan  will  be  laid  before  you  at  this  meeting. 
The  great  surgeon  was  for  many  years  an  Honorary  Fellow 
of  this  Association;  all  of  humanity  paid  homage  to  him  during 
his  Ufe,  this  Association  will  be  among  the  first  to  aid  in  suitably 
commemorating  his  wonderful  achievements. 

Our  Association  has  completed  thirty-three  years  of  active 
life,  and  in  selecting  a  subject  to  lay  before  you  I  have  thought 
it  not  improper  to  ask  you  to  consider  with  me  some  features 
in  the  history  of  our  body,  a  history  which  has  been  at  all  times 
highly  creditable  and  of  which  we  may  well  feel  more  than 
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proud,  together  with  some  of  the  conditions  which  have  attended 
the  recent  development  of  American  surgery  and  the  place 
which  our  school  occupies  in  the  modern  surgical  world.  My 
treatment  of  this  subject  will  necessarily  be  more  or  less  dis- 
cursive. I  am  fully  cognizant  of  my  own  shortcomings  in  the 
matter  of  accomplished  work  but  I  have  been  a  close  student 
of  surgical  conditions  in  our  country  for  thirty  years  and  I  have 
an  unbounded  pride  in  the  splendid  achievements  of  my  fellow 
countrymen. 

Our  Association  has  exerted  a  profound  influence  upon  the 
growth  and  development  of  American  surgery;  we  as  individuals 
owe  it  more  than  we  perhaps  realize.  I  know  that  our  dis- 
tinguished Fellow,  Dr.  Mears,  an  original  member,  has  made 
this  the  subject  of  interesting  and  instructive  contributions, 
but  I  have  felt  that  the  impressions  of  one  who  entered  the  ranks 
during  the  mid-period  of  the  Association's  life  might  prove  of 
supplemental  value. 

The  beginning  of  our  Association  was  simple  and  dignified. 
The  project  had  its  inception  in  the  mind  of  that  master- surgeon, 
Dr.  Samuel  D.  Gross,  who  confided  details  of  his  plan  to  a  few 
of  his  friends  at  the  meeting  of  the  American  Medical  Associa- 
tion held  at  Atlanta,  Ga.,  in  May,  1879.  It  was  agreed  that  on 
the  following  day,  immediately  after  the  adjournment  of  the 
surgical  section  of  the  Association,  he  should,  in  a  brief  speech, 
lay  the  plans  agreed  upon  before  that  body.  This  having  been 
done,  the  meeting  was  organized  by  the  appointment  of  the 
eminent  and  venerable  Dr.  L.  A.  Dugas,  of  Augusta,  Professor 
of  Surgery  in  the  Medical  College  of  Georgia,  as  Chairman, 
and  Dr.  WilHam  W.  Dawson,  of  Cincinnati,  Professor  of  Surgery 
in  the  Medical  College  of  Ohio,  as  Secretary.  Brief  addresses 
were  made  by  different  gentlemen,  all  cordially  approving  of 
the  objects  of  the  meeting.  It  being  apparent,  however,  that 
the  kind  of  an  organization  desired  could  not  then  be  efi'ected, 
nothing  further  was  done  on  that  occasion.  Before  separating 
Dr.  Gross  and  his  associates  decided  that  a  circular  should 
be  sent  to  the  principal  surgeons  of  the  United  States,  setting 
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forth  their  plans  and  inviting  cooperation  at  a  conference  to 
be  held  in  New  York  during  May  or  June,  1880. 

Organization  was  perfected  at  this  next  meeting  which  was 
held  in  the  lecture  room  of  the  College  of  Physicians  and  Sur- 
geons, Twenty-third  Street  and  Fourth  Avenue,  New  York  City, 
May  31,  1880,  forty-eight  gentlemen  signing  the  constitution 
and  thus  becoming  Fellows^  of  the  Society. 

Dr.  Gross  was  made  President  and  Dr.  Weist,  of  Richmond, 
Ind.,  Secretary.  A  Constitution  and  By-Laws  were  temporarily 
adopted.  The  next  meeting  was  held  in  Richmond,  Va.,  May  5, 
1 88 1,  nineteen  Fellows  being  present.  No  scientific  papers 
were  presented.  The  meeting  of  1881  was  held  at  Coney  Island, 
New  York,  September  13,  14,  and  15.  Eleven  Fellows  were 
present  and  five  surgical  theses  were  read  and  discussed.  Dr. 
Gross  was  reelected  President. 

The  meeting  of  1882  was  held  in  the  hall  of  the  College  of 
Physicians,  Philadelphia,  on  the  last  day  of  May  and  the  first 
two  days  of  June.  Twenty-five  Fellows  registered  and  fifty 
gentlemen,  from  various  parts  of  the  country,  were  elected  to 
Active  Fellowship.  Fear  had  been  expressed  that  the  Associa- 
tion would  affect  the  strength  of  the  American  Medical  Asso- 
ciation. This  was  vigorously  denied  by  Dr.  Gross,^  who  said: 
"We  can  hurt  no  Society  now  in  existence,  or  likely  to  come 
into  existence.  We  can  hurt  only  ourselves  if  we  fail  to  do  our 
duty.  We  hope  to  make  the  American  Surgical  Association 
an  altar  upon  which  we  may  annually  lay  our  contributions 
to  science,  and  so  show  to  the  world  that  we  are  earnest  and 
zealous  laborers  in  the  interest  of  human  progress  and  human 
suffering."  Dr.  Gross  claimed  that  the  American  Medical 
Association  would  be  strengthened  by  the  new  organization. 
That  his  prediction  came  true  is  realized  by  all  of  us  who  attend 
the  splendid  meetings  of  the  Section  on  Surgery  of  that  body. 

*  Of  these  forty-eight  gentlemen  but  three,  Drs.  Keen,  Mears,  and  Marks, 
are  now  living. 

^  Dr.  Gross  had  been  the  Chairman  of  the  Section  on  Surgery  of  the 
American  Medical  Association  in  1867,  1870,  and  1873. 
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At  this  meeting  of  1882  four  scientific  papers  were  read  and 
discussed,  a  large  portion  of  the  time  of  meeting  being  occupied 
in  perfecting  organization.  Although  he  vigorously  protested, 
Dr.  Gross  was  again  elected  to  the  Presidency. 

The  meeting  of  1883  was  held  in  Cincinnati,  forty  Fellows 
signing  the  register.  The  Association  urged  its  venerable 
President  to  accept  a  reelection,  but  this  he  steadfastly  declined 
and  the  eminent  Dr.  E.  M.  Moore,  of  Rochester,  New  York, 
was  made  his  successor.  Before  adjourning  the  following  resolu- 
tion was  unanimously  adopted:  "Resolved,  That  a  vote  of 
thanks  be  returned  to  our  retiring  President,  Samuel  D.  Gross, 
and  that  the  members  of  the  Association  unite  in  the  hope  that 
he  may  long  be  spared  to  meet  with  us,  to  cheer  us  by  his  pres- 
ence and  to  guide  us  by  his  wise  counsels." 

The  fifth  annual  meeting  was  held  at  Washington,  April  30, 
May  1,2,  and  3,  1884,  forty- three  Fellows  being  present.  The 
venerable  founder  was  absent  on  account  of  illness,  his  paper 
on  "Wounds  of  the  Intestines"  being  read  by  Dr.  T.  G.  Richard- 
son.   On  motion,  the  following  telegram  was  ordered  sent: 

"  Professor  Samuel  D.  Gross,  Philadelphia. 

"  The  American  Surgical  Association  has  listened  with  pleasure 
and  profit  to  your  paper,  regrets  your  absence,  and  sends  the 
sympathy  of  all  of  its  Fellows  and  their  hope  for  your  speedy 
recovery. 

Edward  M.  Moore, 

President.'^ 

Important  papers  were  read  and  discussed,  and  on  the  fourth 
day  of  the  meeting  the  following  additional  telegram  was  ordered 
sent: 

"  Prof.  S.  D.  Gross,  Philadelphia. 

"  The  Fellows  of  the  American  Surgical  Association  are  unwill- 
ing to  depart  until  they  are  able  to  learn  whether  their  hope  for 
the  improvement  of  your  health  has  been  realized." 

This  hope  was  not  to  be  made  real,  for  three  days  later  the 
great  surgeon  entered  upon  his  long  rest.  His  own  hope  had, 
however,   been    realized;    the    American  Surgical    Association, 
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which  he  had  founded  and  sustained,  had  lived  and  grown  and 
become  an  honor  to  him. 

It  is  not  possible  for  one  to  study  the  volumes  of  the  Trans- 
actions or  the  book  of  Minutes  without  feeling  that  the  broad 
and  lofty  spirit  of  the  Founder  and  his  colleagues  pervaded  all 
that  was  done.  Thus,  in  the  presidential  address  of  the  meeting 
of  1885,  the  eminent  Dr.  WilHam  T.  Briggs,  of  Nashville,  said: 
"We  may  safely  indulge  the  confident  expectation  that  this 
meeting  will  be  characterized  by  the  spirit  in  which  the  Associa- 
tion had  its  origin,  and  will  be  pervaded  by  the  same  united 
purpose,  the  same  harmonious  and  agreeable  intercourse  and 
similar  valuable  work  to  that  which  has  edified  and  instructed 
us  in  previous  meetings,  and  which,  in  the  brief  period  of  its 
existence,  has  so  illustrated  the  usefulness  of  the  Association, 
that  its  permanency  as  an  exponent  of  the  status  of  American 
Surgery,  and  as  a  factor  in  the  true  advancement  of  its  science 
and  art,  is  fully  assured-." 

At  this  meeting  of  1885  the  first  of  the  foreign  Honorary 
Fellows  were  elected.  These  were:  Paget,  Lister,  Erichsen, 
Annandale,  von  Volkmann,  von  Nussbaum,  von  Esmarch,  von 
Czerny,  von  Billroth,  von  Langenbeck,  Oilier,  and  Verneuil, 
Of  these  twelve  distinguished  European  surgeons  but  one,  von 
Czerny,  sur\ives. 

At  the  meeting  of  1886,  Dr.  C.  H.  Mastin,  of  Mobile,  pro- 
posed the  union  of  nine  of  the  special  associations  under  the 
title  of,  "The  Congress  of  American  Physicians  and  Surgeons," 
and  in  due  course  of  time,  and  largely  through  the  patient  labor 
of  Dr.  Mastin,  this  Congress  was  formed,  practically  under 
the  organization  which  governs  it  today.  No  comment  need 
be  made  regarding  its  success;  once  in  three  years  we  all  meet, 
at  this  suitable  season  of  the  year  and  in  this  beautiful  city  of 
Washington,  and  I  feel  sure  that  it  is  both  interesting  and 
instructive  for  the  members  of  the  various  Societies  to  renew 
old  acquaintance  and  profit  by  the  reports  of  the  advances  which 
are  being  made  in  the  various  departments  of  medicine  other 
than  those  in  which  they  are  most  actively  engaged. 
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At  the  meeting  of  1891  a  Committee  on  the  Address  of  the 
President,  Dr.  Mastin,  recommended:  "That  the  President 
be  empowered  to  appoint  a  committee  with  authority  to  confer 
with  the  friends  and  admirers  of  the  late  Professor  S.  D.  Gross, 
and  with  the  profession  at  large,  for  the  initiation  of  a  move- 
ment on  the  part  of  the  Association,  having  for  its  object  the 
erection  of  a  monument  to  Dr.  Gross  in  the  City  of  Washing- 
ton." A  committee  of  twenty-six  of  the  Fellows  under  the 
chairmanship  of  Dr.  J.  R.  Weist,  of  Richmond,  Ind.,  who  had 
earnestly  and  ably  served  the  Association  as  Secretary  since 
its  foundation,  was  appointed  to  forward  this  project.  Their 
labors  were  successful,  and  in  1897  the  dignified  statue  of  our 
Founder,  suitably  placed  in  the  city  in  which  we  are  now  meet- 
ing, was  unveiled  with  appropriate  ceremonies. 

Allusion  has  already  been  made  to  the  important  meeting 
of  the  International  Surgicd.1  Society  which  will  be  held  during 
the  early  part  of  the  coming  year  in  the  City  of  New  York. 
We  are  not  to  forget  that  the  original  suggestion  for  the  formation 
of  such  a  society  had  its  inception  in  the  mind  of  our  esteemed 
Fellow,  Dr.  Keen,  who  set  forth  a  definite  design  at  the  meeting 
of  our  Association  in  1895.  Although  fruition  did  not  attend 
this  particular  plan  the  seed  which  he  sowed  fell  on  good  ground, 
and  I  think  it  quite  safe  to  say  that  it  indirectly  resulted  in  the 
formation  of  the  dignified  international  surgical  body  which 
held  its  first  meeting  in  the  city  of  Brussels  in  1905. 

It  would  be  trite  to  dwell  on  the  advances  which  have  been 
made  and  which  are  being  made  in  surgery.  The  progress  has 
been  as  constant  as  it  has  been  efficient.  The  scholarly  Cheever, 
in  his  address  before  this  body  in  1889,  discussing  the  future 
of  surgery,  gave  under  the  heading  of  operations  as  yet  sub 
judice,  or  on  trial,  resection  of  the  pylorus ;  resection  of  cancerous 
intestine,  of  omentum;  removal  of  the  spleen;  of  large  broncho- 
celes;  of  the  larynx;  the  pancreas;  the  prostate  gland;  the  normal 
ovary;  fixation  of  the  kidney,  of  the  uterus;  puncture  of  the 
pericardium;  opening  gangrenous  abscesses  in  the  lungs;  tapping 
the  ventricles  of  the  brain.    It  need  not  be  said  that  with  the 
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exception  of  the  removal  of  the  normal  ovary  all  of  these  are 
ordinary  procedures  of  today  and  that  to  these  fields  very  many 
others  have  been  added.  "By  the  work  one  knows  the  work- 
man." I  have  already  said  that  I  feel  unbounded  pride  in  the 
work  of  the  American  surgeons  who  have  gone  before  us,  who 
are  now,  as  seniors,  resting  from  their  labors,  and  of  those  still 
in,  and  approaching,  their  most  productive  period.  It  has 
been  well  said  that:  "The  achievements  of  its  citizens  are  the 
most  valuable  assets  of  a  country."  It  is  in  a  spirit  far  from 
boasting  that  I  say  that  my  fellow  members  of  this  Association 
have  contributed  constantly  and  effectively  to  the  splendid 
progress  which  has  placed  modern  surgery  among  the  brilliant 
phenomena  which  characterize  the  last  quarter  of  a  century. 
This  sentiment,  to  which  I  give  expression,  is  a  part  of  myself, 
and  the  thought  leads  me  to  ask,  in  a  tentative  way,  whether 
we  have  not  at  this  time  and  in  this  country  a  distinctive  school 
of  surgery?  Definite  answer  to  this  must  be  made  by  our  col- 
leagues in  other  lands,  and  yet,  as  one  views  and  reviews  the 
leading  clinics  of  the  United  States  and  of  Canada  he  feels  that 
there  are  certain  marked  characteristics  which  leave  their  im- 
press on  the  mind  of  the  impartial  observer.  Can  these  impres- 
sions be  expressed  in  words?  Not  easily,  yet  an  attempt  may 
be  made. 

One  marked  characteristic  of  our  surgery  would  be,  perhaps, 
a  very  broad  spirit  of  catholicity  and  eclecticism.  From  the 
earliest  days  our  surgeons  have  travelled,  have  studied,  have 
gathered  and  brought  back  and  placed  in  practice  the  best  which 
they  have  found  in  other  countries.^  This  has  not  been  mere 
imitation,  it  has  been  intelligent  selection.  Further,  our  students 
and  teachers  have  constantly  added  to  the  fruits  which  they 
have  gathered  abroad.  The  surgery  of  the  brain  and  spinal 
cord,  of  the  thyroid  gland,  of  the  breast,  of  the  abdomen — 
especially  the  regions  of  the  appendix  vermiformis,  of  the  gall- 
bladder, of  the  stomach,  of  the  duodenum,  of  the  large  intestine 

^  It  is  not  possible  to  in  any  way  give  adequate  expression  to  the  feeling 
of  debt  which  we  owe  to  the  surgeons  of  other  lands. 
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— gunshot  wounds  of  the  abdomen,  the  surgery  of  the  urinary 
bladder,  of  the  prostate  gland,  of  the  cardiovascular  system, 
of  the  joints,  to  mention  but  a  few  special  regions,  all  bear 
eloquent  testimony  to  their  labors.  Again,  they  have  made  a 
practice  of  journeying  constantly,  for  surgical  study  and  observa- 
tion, in  this  country.  The  meetings  of  the  Society  of  Clinical 
Surgery  form  an  admirable  example  of  this,  and  we  have, 
throughout  the  land,  centres  of  clinical  study  to  which  our 
surgeons  go  more  and  more  frequently.  Further,  this  excellent 
habit  of  study  travel  affects  the  surgeons  in  the  smaller  towns, 
greatly  to  the  advantage  of  both  teacher  and  student,  using 
the  latter  word  in  the  sense  that  all  thinking  men  remain  students. 

When  we  look  over  the  list  of  surgical  text-books  published 
in  this  country  we  find  reflected  in  no  small  degree  the  work 
and  influence  of  the  Fellows  of  this  Association.  Further,  the 
books  themselves  will,  I  beheve,  bear  favorably  a  comparison 
with  those  of  other  lands;  their  number  and  importance  increases 
rapidly  from  year  to  year.  Again,  our  surgical  journals  may  well 
give  us  cause  for  pride. 

In  considering  other  saHent  features  of  our  professional  work 
I  venture  the  thought  that  no  men  in  surgery  surpass  ours  in 
innate  consideration  for  the  best  interests  of  the  individual 
patient.  Witness  the  care  with  which  cases  for  operation  are 
selected,  witness  the  attention  given  to  such  important  matters 
as  anesthesia;  witness  the  desire  for  excellence  in  end  results; 
witness  all  that  makes  for  evenness  in  surgical  work.  The 
training  and  development  of  our  nursing  force  in  surgery  has 
been  no  small  factor  in  placing  our  surgical  work  where  we  find 
it  today.  Our  training  schools  of  nurses  justly  command  the 
admiration  of  the  surgical  world. 

Surgery  with  us  attracts  the  very  best  of  young  men;  young 
men  of  high  ideals,  of  noble  purposes;  diligent,  earnest  seekers 
of  the  truth.  It  affords  these  young  men  abundant  problems 
for  solution,  and  our  laboratories  and  wards  bear  testimony 
to  the  efforts  which  they  are  making.  Many  of  these  accom- 
plished young  men  leave  the  metropolitan  centres  in  which  they 
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have  received  their  preHminary  training  and  go  out  into  the 
smaller  cities  and  towns,  there  to  develop  hospitals  in  which 
much  rehable  work  is  accomplished.  But  I  cannot  refrain,  at 
this  time,  from  again  calling  attention  to  the  absolute  necessity 
for  thorough  preparation  and  training  in  surgery.  Dr.  Richard- 
son made  this  the  subject  of  a  forceful  address  in  1907,  an  address 
well  worth  reading  and  re-reading,  and  Dr.  Finney  has  recently 
emphasized  the  prevalence  and  danger  of  irresponsible  surgery 
while  addressing  the  Southern  Surgical  and  Gynecological 
Association.  Not  every  man  who  is  practising  surgery  today 
is  worthy  of  the  name  of  surgeon.  Experience  is  still  a  good 
teacher  despite  the  fact  that  aseptic  technique  renders  many 
ill-considered  operations  comparatively  safe  as  regards  the 
Kfe  of  the  individual.  There  is  no  royal  road  to  surger}^,  and 
the  long  years  of  apprenticeship  which  our  predecessors  under- 
went and  which  we  went  through  are  as  necessary  at  this  time 
as  in  their  day  and  ours.  It  is  a  long  step  from  the  mere  operator 
to  the  real  surgeon.  The  pseudosurgeon  is  rife  in  our  land  as  in 
others,  and  he  is  responsible  in  no  small  degree  fonthe  growing 
tendency  toward  commerciaHzation  in  surgery,  that  hideous 
monster  against  which  our  faces  are  so  sternly  set. 

But  I  must  not  allow  myself  to  digress  from  the  central 
thought  of  my  theme,  pride  in  American  surgery,  for  the  good 
so  immeasurably  out-weighs  the  bad.  Never  was  surgery  so 
well  taught  in  our  medical  schools  as  today,  never  were  the  medi- 
cal schools  themselves  progressing  so  rapidly  toward  higher  and 
better  standards.  Never  before  has  surgical  research  work  been 
carried  on  with  such  earnestness  and  thoroughness.  Cheever, 
in  1889,  in  the  scholarly  address  to  which  reference  has  been 
made,  took  as  his  thesis,  "The  Future  of  Surgery  Without 
Limit. "  The  same  subject  might  well  be  chosen  today  and  one 
might  well  make  the  forecast  that  the  fields  which  are  sub 
judice,  or  on  trial  at  this  time,  will  have  been  conquered  at  the 
end  of  another  quarter  of  a  century.  In  the  coming  years,  as 
in  the  past,  American  surgeons  will  bear  well  their  part,  and  the 
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Fellows  of  this  Association  will  carry  high  the  banners  left  in 
trust  by  Samuel  D.  Gross  and  his  colleagues. 

This,  then,  is  my  professio  fidei:  A  deep  reverence  for  the 
traditions  of  our  craft  and  for  the  traditions  of  this  Association; 
a  profound  regard  and  admiration  for  the  surgical  work  which 
has  been  done  and  which  is  being  done  in  our  country,  and  a 
clear  and  steadfast  confidence  in  all  which  our  surgical  future 
may  have  in  store. 


Three-color  process  enlargement  of  the  sagittal  section  of  the^  prepyloric  portion 
of  the  stomach  and  transverse  colon  from  a  pronounced  case  of  Ulcer  fibromatosis. 
There  is  a  large  chronic  ulcer  occupying  the  greater  curvature  of  the  stomach,  in 
the  area  of  which  all  the  coats  of  the  stomach  are  replaced  by  scar  tissue.  In  the 
upper  half  of  the  section  the  mucosa  is  normal,  except  that  it  appears  thickened 
from  being  "  crowded  "  by  the  contraction  of  the  enormously  thickened  submucosa. 
The  transverse  colon,  which  is  adherent  to  the  stomach,  also  shows  a  diffuse  fibro- 
matosis of  the  submucous  coat. 

(From  a  woman,  Mrs.  Miller,  aged  thirty-seven  years;  the  stomach  and  trans- 
verse colon  were  resected  on  April  i6,  1909,  in  the  behef  that  the  lesion  was  cancer. 
She  now  enjoys  good  health.) 
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We  propose  in  this  paper  to  give  a  general  account  of  the 
condition  known  as  fibromatosis  of  the  stomach,  for  it  is  the 
lesion  which  is  most  often  mistaken  for  cancer. 

We  have  chosen  the  term  "fibromatosis"  because  it  expresses 
the  most  striking  feature  of  the  lesion  without  convening  any 
view  as  to  its  nature  or  etiology.  From  the  fact  that  we  always 
found  it  associated  with  ulcer,  "ulcer-fibroma tosis"  would 
probably  be  a  more  accurate  term. 

Although  the  condition  has  been  known  for  the  greater  part 
of  a  century,  there  has  always  been,  and  there  are  still,  the  most 
widely  divergent  views  as  to  its  nature.  Cruveilhier  felt  sure 
of  his  ground,  for  his  paper,  published  in  1835,  was  entitled 
"Innocent  Hypertrophy  of  the  Pylorus."  English  authors, 
notably  Brinton,  who  described  the  condition  under  the  term 
"cirrhosis  of  the  stomach"  or  "linitis  plastica,"  and  Handheld 
Jones,  who  employed  the  term  "fibroid  induration  of  the  stom- 
ach," had  also  no  doubt,  it  wou  d  appear,  of  the  innocent  nature 
of  the  affection.  With  the  advent  of  more  accurate  methods  of 
histological  examination,  in  which  German  pathologists  played 
a  prominent  part,  there  arose  a  confident  and  apparently 
unanimous  opinion  that  Cruveilhier's  innocent  hypertrophy  and 
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Brinton's  cirrhosis  represented  an  atypical  form  of  carcinoma. 
We  have  been  fortunate  in  acquiring  a  number  of  speci- 
mens in  a  good  state  of  preservation,  chiefly  derived  from  our 
own  clinic,  but  largely  augmented  from  those  of  our  colleagues, 
and  we  are  specially  indebted  to  Professor  Caird  for  generously 
placing  a  number  of  the  specimens  from  his  collection  at  our 
disposal.  Our  material  consists  of  the  following  specimens 
almost  exclusively  obtained  from  the  operating  theatre:  Fibro- 
matosis, 9;  fibromatosis  with  ulcer — cancer,  5;  tuberculosis 
with  cancer,  i ;  cancer — specimens  specially  selected  for  exami- 
nation, 35. 

We  do  not  mean  to  imply,  because  our  investigations  have 
been  carried  out  on  a  larger  scale  than  was  available  to  those 
who  have  preceded  us  in  this  inquiry,  that  we  have  reached 
anything  like  finality  on  the  subject,  but  we  claim  to  have 
made  a  number  of  rehable  observations.  We  use  the  word 
reliable  with  confidence,  because  in  the  examination  of  the  more 
difficult  specimens,  we  have  had  the  advice  of  two  expert  patho- 
logists. Dr.  James  Rirchie,  Superintendent  of  the  Laboratory 
of  the  Royal  College  of  Physicians,  and  Mr.  Richard  Muir,  of 
the  Pathological  Department  of  the  University  of  Edinburgh.^ 

We  beHeve  that  we  are  in  a  position  to  clear  up,  in  some 
measure,  the  long-standing  controversy  as  to  whether  fibro- 
matosis of  the  stomach  is  innocent  or  malignant.  We  have 
found  that  in  some  cases  it  is  innocent,  while  in  others  it  is 
associated  with  cancer.  The  controversy  owes  its  origin  to 
the  fact  that  there  occurs  in  the  stomach  a  diffuse  infiltrating 
form  of  cirrhus  cancer  which  in  its  distribution  resembles  fibro- 
matosis, while  at  the  same  time  it  differs  so  much  in  its  naked 
eye  and  microscopic  appearances  from  the  classical  forms  of 
gastric  carcinoma  that  its  true  character  is  not  capable  of  being 
estabhshed  without  a  thorough  histological  examination.  The 
controversy  has  also  been  kept  alive  by  the  fact  that  when 

iWe  are  also  indebted  to  Mr.  Pirie  Watson,  M.B.,  and  Mr.  R.  C.  Alex- 
ander, M.B.,  assistants  in  the  Surgical  Department,  and  to  Mr.  Frank  Petti- 
grew,  technical  assistant  in  the  same  department,  for  many  of  the  illustrations. 
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cancer  involves  a  stomach  that  is  already  the  seat  of  fibromatosis, 
the  ex-idence  of  its  presence  in  the  stomach  is  not  always  easy 
to  find,  whereas  it  is  readily  discovered  in  the  associated  lymph 
glands. 

Our  material  was  prepared  as  follows:  the  resected  portion 
of  the  stomach  was  fixed  in  Jere's  fluid,  and  after  being  embedded 
in  paraffin,  complete  sections  were  cut,  stained  for  the  most 
part  in  hematoxylin  and  eosin,  and  mounted  for  examination 
under  a  low  power  of  magnification.  These  large  sections  enabled 
us  to  study  the  distribution  of  the  disease  and  the  gross  changes 
in  the  different  coats  of  the  stomach  at  different  levels.  Small 
portions  of  tissue  selected  from  different  parts  of  the  specimen 
were  cut  and  stained  for  examination  with  higher  powers,  in  order 
to  observe  the  nature  of  the  cellular  elements  and  the  minute 
changes  in  the  tissues. 

Fibromatosis  of  the  Stomach.  The  condition  may  be 
limited  to  a  portion  of  the  stomach,  the  localized  form,  or  it 
may  extend  throughout  the  entire  stomach,  the  diffuse  form. 
The  localized  form  is  not  only  the  more  frequent,  but  it  is  the 
form  which,  from  the  clinical  point  of  \'iew,  is  the  most  important 
to  differentiate  from  cancer. 

The  Localized  Form  of  Gastric  Fibromatosis.  It  nearly 
always  commences  in  the  vicinity  of  the  pylorus  and  spreads 
from  there  toward  the  cardia,  usually,  but  not  always,  showing 
a  preference  for  the  lesser  curvature. 

External  Appearances.  There  is  a  sharp  contrast  between 
the  affected  pyloric  portion  and  the  rest  of  the  stomach;  the 
latter  is  flaccid  and  collapses  readily,  whereas  the  affected 
portion  is  rigid,  densely  hard  like  gristle;  the  peritoneal  surface, 
when  free  from  adhesions,  is  white,  pearly,  and  smooth.  While 
this  external  appearance  resembles  cancer,  it  may  be  said  that 
fibromatosis  forms  a  flattened,  smooth-surfaced  tumor  (Fig.  i), 
w^hereas  a  cancerous  tumor  tends  to  be  more  rounded  in  shape, 
and  is  often  nodular  on  the  surface;  this  distinction,  however, 
is  so  general  that  it  cannot  be  depended  upon.  There  is  an 
absence  of  the  cicatricial  contraction  that  is  so  common  a  sequel 
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of  uncomplicated  chronic  ulcer,  and  there  is  no  suggestion  of 
cicatricial  stenosis  of  the  pylorus  or  of  hour-glass  contraction 
of  the  body  of  the  stomach. 

The  glands  along  the  curvatures,  especially  the  lesser,  are 
usually  enlarged  and  firmer  than  normal,  again  suggesting 
cancer,  but  there  is  a  greater  tendency  for  them  to  retain  their 
normal  shape  than  is  usual  when  they  are  infected  with  malig- 
nant disease.  It  goes  without  saying  that  we  are  not  here 
considering  advanced  cases  of  malignant  disease  in  which  the 
appearance  of  the  stomach  and  of  the  adjacent  parts  render  the 
nature  of  the  condition  unmistakable. 


Fig.   I. — Fibromatosis  of   pyloric    portion  of    stomach;    some   enlarged 
glands  are  seen  along  the  lesser  curvature. 


Reference  should  be  made  to  those  cases  of  fibromatosis  in 
which,  when  the  abdomen  is  opened,  the  pyloric  end  of  the  stom- 
ach is  found  to  be  so  buried  in  adhesion,  matting  it  to  the 
surrounding  organs  and  to  the  omenta,  and  it  may  be  also  to 
the  parietal  peritoneum,  that  a  satisfactory  examination  of 
the  stomach  is  impossible;  we  believe  that  these  represent  the 
type  of  case  in  which  either  nothing  can  be  done  in  the  way 
of  a  curative  operation,  or  at  the  most  a  palliative  gastro- 
enterostomy or  jejunostomy,  and  the  patient,  in  spite  of  a 
gloomy  prognosis,  makes  an  unexpected  and  permanent  recovery. 
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Changes  in  the  Coats  and  in  the  Interior  of  the  Stom- 
ach. The  pyloric  portion  of  the  stomach  is  converted  into  a 
rigid,  funnel-shaped  tube,  the  lumen  of  which  is  greatly  con- 
tracted (Fig.  2).  The  increase  in  the  thickness  of  its  wall  is 
remarkable;  in  some  of  our  specimens  it  measures  2.5  cms. 


Fig.  2. — Fibromatosis  of  pyloric  end  of  stomach,  resected  in  the  behef  that  it 
was  cancer.    Note  the  narrowing  of  the  lumen  and  the  peritoneal  adhesions. 


In  the  majority  of  the  specimens  we  have  examined  (7  out 
of  9),  there  is  situated,  in  about  the  centre  of  the  affected  area, 
a  deeply-punched-out  ulcer;  the  surrounding  mucosa,  instead 
of  being  as  soft  as  velvet,  freely  movable  on  the  subjacent 
coats,  and  showing  prominent  rugae,  is  firm  and  unpelding,  is 
closely  adherent  to  the  submucosa,  and  presents  a  hillocky 
surface,  corresponding  to  variations  in  thickness  of  the  fibro- 
matosis in  the  submucous  coat  (Fig.  3).  The  altered  appearance 
of  the  interior  stops  abruptly  at  the  pyloric  ring,  while  toward 
the  cardia  it  gradually  merges  into  the  normal,  in  other  words, 
there  is  no  ridge  at  its  margin.  In  the  case  of  Mrs.  Miller  (Fig.  4) 
the  appearances  are  especially  characteristic;  there  is  a  large, 
deep  ulcer  occupying  the  greater  curvature  about  three  inches 
from  the  pyloric  ring;  in  the  area  of  the  ulcer  all  the  coats  have 
disappeared,  its  floor  being  formed  by  a  layer  of  dense  scar  tissue, 

Am  Surg  2 
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Fig.  3. — Fibromatosis  of  pyloric  segment  of  stomach.  The  specimen 
has  been  laid  open  along  the  lesser  curvature  to  show  the  hillocky  surface  of  the 
mucosa,  which  is  the  seat  of  chronic  superficial  ulceration. 


.^ii^iiik.^ 


Fig.  4. — Fibromatosis  of  the  prepyloric  portion  of  the  stomach.  There 
is  a  chronic  ulcer  at  the  greater  curvature,  and  the  fibromatosis  has  extended 
into  the  submucosa  of  the  transverse  colon. 
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while  over  the  fibromatosis  in  the  submucosa  which  extends 
round  the  remainder  of  the  circumference,  the  mucosa  is  ad- 
herent and  undulating,  and  appears  thicker  than  normal.  In 
two  of  our  specimens,  there  is  no  \'isible  punched-out  ulcer, 
but  the  mucosa,  over  the  submucous  fibromatosis,  presents  a 
smooth,  atrophied  appearance  (Fig.  3)  which  microscopical  ex- 
amination shows  to  be  due  to  a  superficial  form  of  ulceration 
combined  with  fibrosis.  The  undulating,  hillocky  appearance 
of  the  interior  of  the  stomach  is  sometimes  exaggerated  so  that 
there  are  eminences  separated  by  deep  clefts;  the  mucosa  then 
presents  a  pohpoidal  appearance,  and  we  think  that  it  is  prob- 
able that  some  of  the  specimens  described  in  the  hterature 
and  in  museum  catalogues  as  "polj'posis  of  the  stomach"  may 
be  examples  of  fibromatosis  of  the  submucous  coat,  in  which 
the  contraction  of  the  newly-formed  fibrous  tissue  has  caused 
the  mucosa  to  project  in  the  shape  of  polypoidal  masses  into  the 
interior  of  the  stomach. 

The  Presence  of  Ulcers  and  of  Ulceration.  We  devoted 
special  attention  to  the  condition  of  the  mucosa  of  the  stomach 
as  we  early  suspected  that  a  breach  of  surface  of  the  mucosa 
would  prove  to  be  an  antecedent  of  fibromatosis.  We  should 
like  to  restrict  the  term  "ulcer"  to  the  well-known  punched-out 
defect  in  the  coats  of  the  stomach,  easih'  seen  with  the  naked- 
eye,  and  employ  the  term  "ulceration  or  erosion"  when  the 
mucosa  looks  thin  and  wasted,  and  microscopical  examination 
shows  a  partial  disappearance  of  the  glandular  elements  on  the 
free  surface,  associated  with  chronic  inflammatory  changes  in 
the  interstitial  tissue. 

In  nine  specimens  of  fibromatosis  limited  to  the  pyloric  end 
of  the  stomach,  no  less  than  seven  showed  a  visible  punched-out 
ulcer,  situated,  roughly  speaking,  in  the  centre  of  the  affected 
area;  in  the  remaining  two  specimens  there  was  superficial 
ulceration  over  the  greater  part  of  the  affected  area.  In  the 
majority  of  cases,  the  punched-out  ulcer  had  spread  through  all 
the  coats  of  the  stomach. 
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The  Submucosa.  From  being  a  thin,  loose  layer  of  areolar 
tissue  supporting  the  larger  bloodvessels  and  allowing  the 
mucosa  to  move  freely  on  the  muscularis,  it  is  converted  into 


Fig.  5. — Fibromatosis  of  pyloric  portion  of  stomach  in  coronal  section,  with 
the  pylorus  toward  the  right.     (Mr.  Scot  Skirveng's  specimen.) 


Fig.  6. — Fibromatosis  of  pyloric  portion  of  stomach  in  coronal  section, 
with  the  pylorus  toward  the  left.  The  fibromatosis  mainly  follows  the  lesser 
curvature.     (Mr.  Caird's  specimen.) 
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a  thick,  solid,  tough  white  tissue,  not  so  dense  as  keloid  but 
resembling  the  consistence  of  a  hard  fibroma.  It  varies  in  thick- 
ness from  0.2  cm.  to  1.2  cm.  in  diflferent  specimens  and  in  different 
parts  of  the  same  specimen;  in  some  cases  it  constituted  seven- 
eighths  of  the  entire  thickness  of  the  gastric  wall.  On  the 
cardiac  side  the  fibromatosis  tapers  off  gradually;  on  the  pyloric 
side,  it  stops  abruptly,  usually  at  the  pyloroduodenal  junction 
(Figs.  5  and  6). 


Fig.  7.  Ulcer-Cancer  with  Fibromatosis. — The  specimen  is  laid  open  along 
the  lesser  curvature.  The  ulcer  is  seen  in  the  centre  of  the  right  half,  and  the 
cancer  is  most  evident  at  the  pyloric  ring.  The  mucosa  over  the  fibromatosis 
contrasts  with  the  rugose  mucosa  beyond.     (Mr.  Caird's  specimen.) 


There  is  no  difficulty  in  differentiating  the  fibromatosis  from 
the  scar  tissue  which  frequently  accompanies  chronic  ulcer, 
for,  unlike  scar  tissue,  it  is  uniformly  distributed  throughout 
the  submucous  coat,  whereas,  when  the  coats  of  the  stomach 
are  replaced  by  scar  tissue,  all  traces  of  the  original  arrangement 
are  lost. 

The  Muscularis.  The  muscularis  is  very  commonly  the 
seat  of  a  marked  hypertrophy  of  the  circular  fibers^  this  being 
a  response  to  the  increased  strain  upon  the  organ  in  forcing 
its  contents  through  the  narrowed  pylorus.     In  the  rare  cases 
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in  which  the  pylorus  is  not  involved  by  the  fibromatosis,  this 
hypertrophy  is  absent.  Hypertrophy  of  the  circular  fibers  is 
usually  sufficiently  marked  to  be  easily  seen  with  the  naked 
eye.  The  hypertrophy  of  the  muscle  is  most  marked  near  the 
pylorus,  and  tails  off  gradually  toward  the  cardia. 

More  characteristic,  however,  than  the  hypertrophy,  is  the 
segmentation  of  the  circular  muscle,  which  is  divided  up  into 
bundles  by  partitions  or  septa  of  white  fibrous  tissue  con- 
tinuous with  the  fibrillated  tissue  of  the  submucosa.  The  brown 
color  of  the  muscle  renders  this  segmentation  very  obvious  to 
the  eye.  Hypertrophy  of  the  cirtular  muscular  coat  is  a  common 
accompaniment  of  cancerous  obstruction  at  the  pylorus,  and 
it  may  be  quite  as  marked  as  in  the  stenosis  due  to  fibromatosis, 
but,  so  far  as  we  know,  it  never  shows  the  same  degree  of  seg- 
mentation, and  we  have  therefore  come  to  regard  it  as  a  charac- 
teristic feature  of  fibromatosis.  There  is  rarely  any  change  in 
the  longitudinal  bundles  of  muscle. 

The  subserous  and  serous  coats  are  little  altered  as  a  rule, 
but  in  some  cases,  they  also  are  invaded  by  the  fibromatosis  and 
become  correspondingly  thickened. 

The  Pylorus.  Narrowing  of  the  pylorus  is  almost  a  constant 
accompaniment  of  fibromatosis,  and  it  may  reach  an  extreme 
degree  (Fig.  i).  It  is  chiefly  due  to  the  increase  in  thickness  of 
the  submucous  coat,  but  it  is  also  contributed  to  by  the  contrac- 
tion of  this  coat  whereby  the  mucous  membrane  is  projected  into 
the  lumen,  often  in  the  form  of  folds  or  polypoidal  eminences. 
The  function  of  the  pylorus  as  a  channel  of  exit  for  the  gastric 
contents  is  further  impaired  by  the  unyielding  character  of  the 
tissue  forming  its  wall. 

When  the  fibromatosis  extends  to  the  pyloroduodenal  junction, 
and  this  is  looked  at  from  the  duodenal  side,  the  mucosa  is  seen 
to  project  as  a  collar-like  ridge,  and  the  pyloric  aperture  is 
reduced  to  a  narrow  slit,  which  presents  variations  according 
to  the  distribution  of  the  lesion.  As  in  the  hypertrophic 
stenosis  of  infants,  this  appearance  has  been  hkened  to  that 
of  the  OS  uteri,  but    the    comparison  is  less  apt   in    the    case 
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of  fibromatosis,  as  the  opening  rarely  occupies  the  centre  of 
the  channel. 

Microscopical  Appearances.     Those  necessarily  vary   at 
different  stages  of  the  process. 


Fig.  8. — Ulcer-Cancer  luith  Fibromatosis. — The  specimen  is  laid  open  from 
the  front,  and  the  pylorus  is  toward  the  left  of  the  figure.  There  is  a  chronic 
ulcer  in  the  centre  of  the  fibromatosis  area,  and  there  was  cancer  in  one  of 
the  glands  in  the  lesser  omentum.  No  cancer  was  found  in  the  fibromatosed 
submucous  coat.    (Mr.  Cathcart's  specimen.) 

Histological  Changes  in  the  Mucosa.  Reference  has  been 
made  already  to  the  invariable  presence  of  a  visible  ulcer  or 
of  ulceration  in  the  mucous  membrane.  We  shall  here  describe 
the  changes  seen  with  the  microscope.  Many  of  the  specimens 
show  increase  in  thickness  of  the  mucosa,  this  sometimes  amount- 
ing to  three  times  the  normal  thickness.  Some  of  this  thickening 
appears  to  be  due  to  contraction  of  the  submucous  coat,  crowding 
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the  mucosa  into  a  smaller  area,  but  it  is  chiefly  due  to  actual 
increase  in  the  amount  of  the  interstitial  tissue  (Figs.  8  and  9). 
In  some  specimens  this  interstitial  change  is  very  pronounced, 
a  thick  layer  of  chronic  inflammatory  tissue  elements  separat- 
ing the  secreting  tubules  from  the  muscularis  mucosa  (Fig.  9). 
More  frequently  the  new  tissue  separates  the  tubules  from  each 
other,  compressing  them  and  causing  their  gradual  disappearance 
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Fig.  9. — Seclion  oi  gastric  wall  showing  changes  in  iul  jiiu^osa  over  fibro- 
matosis of  the  submucous  coat.  The  deeper  parts  of  the  tubules  are  com- 
pressed by  increase  of  the  interstitial  tissue;  chronic  superficial  ulceration 
is  seen  to  the  right;  at  the  edge  of  the  ulcer  the  mucosa  is  hypertrophied, 
and  contrasts  with  the  norm^al  mucosa  on  the  left  of  the  figure.  The  muscu- 
laris mucosa  is  distinctly  seen  separating  the  mucous  from  the  submucous 
coat.     (X  8.) 

Fig.  10. — Showing  replacement  of  gland-tubules  by  young  fibrous  tissue 
in  the  deeper  layer  of  the  mucosa.  The  muscularis  mucosa  is  seen  at  the 
lowest  part  of  the  field.     (  X  75.) 


(Fig.  9).  In  the  progressive  replacement  of  the  tubules  by  young 
fibrous  tissue  there  are  appearances  which  might  at  first  sight 
be  mistaken  for  cancer;  an  attenuated  tubule  without  a  lumen 
may  appear  on  transverse  section  like  an  alveolus  filled  with 
cancer  cells,  but  further  examination  shows  the  continuity  of 
the  tubule  with  one  opening  on  the  surface  and,  further,  that 
all   the   epithelial   elements   are   superficial   to   the  muscularis 
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mucosa.  Some  tubules  show  cystic  dilation,  others  show  remark- 
able elongation  (Fig.  8).  Although  there  is  no  exdclence  of  active 
mitosis  or  of  proliferation  of  the  epithelial  cells,  these  changes 
might  reasonably  be  regarded  as  preca.ncerous  in  nature. 

The  muscularis  mucosa  is  in  some  cases  involved  in  the 
fibrosis,  that  is,  the  muscle  fibers  are  separated  by  young  fibrous 
tissue. 

The  cellular  infiltration,  which  is  the  main  cause  of  the  thick- 
ness of  the  mucosa,  is  composed  mainly  of  small  lymphocytes 
and  plasma  cells,  with,  in  addition,  a  large  number  of  proliferated 
endothelial  cells  and  fibroblasts  in  an  early  stage  of  develop- 
ment. Some  large  phagocytic  mononucleated  cells  are  also 
present.     There  are  no  polymorpholeukocytes. 

These  chronic  inflammatory  changes  in  the  mucosa  are  associ- 
ated with  ulceration  on  the  free  surface  and  loss  of  the  covering 
columnar  epithehum.  It  is  noteworthy  that  this  superficial 
ulceration  is  less  in  evidence  in  these  specimens  in  which  there 
is  a  visible  punched-out  ulcer;  in  the  case  of  Mrs.  Miller,  for 
example,  in  which  there  is  a  large,  chronic  ulcer  of  the  greater 
curvature,  and  a  submucous  fibromatosis  in  the  remainder  of 
the  circumference  of  the  stomach,  the  overlying  mucous  mem- 
brane is  intact  (Fig.  lo).  We  feel  warranted  in  making  the 
inference  from  this  observation  that  the  changes  seen  in  the 
mucosa  in  other  specimens  are  primary  in  character.  Were 
they  secondary  to,  and  a  result  of,  the  submucous  fibromatosis, 
they  would  have  occurred  in  the  Miller  specimen.  Our  view 
is  that  the  changes  in  the  mucosa,  particularly  the  ulceration, 
are  primary,  and  are  followed  by  the  fibromatosis  in  the  sub- 
mucosa. 

Histological  Changes  in  the  Submucosa.  In  the  fully- 
developed  condition,  the  submucosa  is  represented  by  a  thick, 
uniform  layer  of  fibrillated  connective  tissue.  The  fibers  are 
not  arranged  on  a  fixed  plan  as  in  a  tendon,  but,  although  in 
parts  parallel,  they  mostly  run  in  all  directions  as  they  do  in  a 
fibroma  or  in  other  forms  of  fibromatosis,  e.  g.,  neurofibromatosis. 

The   connective   tissue   cells   are   scanty   and    are   flattened 
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between  the  fibers.  Here  and  there  are  collections  of  lympho- 
cytes in  the  vicinity  of  the  muscularis  mucosa.  There  are 
numerous  well-formed  bloodvessels,  presumably  belonging  to 
the  original  submucosa,  and  in  addition  there  are  a  number  of 
capillaries,  more  than  was  to  be  expected  in  view  of  the  bloodless 
condition  of  the  tissue  as  seen  with  the  naked  eye.  There  is 
a  complete  absence  of  endarteritis. 

Fig.  12 


Fig.  II. — Great  thickening  and  superficial  ulcerai'!,  .  .i  the  mucosa 
overlying  the  fibromatosis.  The  attenuated  and  elongated  gland-tubules  are 
seen  as  wavy  black  lines;  they  are  also  greatly  reduced  in  number.     (  X  13.) 

Fig.  12. — Showing  almost  complete  replacement  of  the  glandular  elements 
of  the  mucosa  and  chronic  superficial  ulceration.     (  X  45.) 


We  are  unable  to  confirm  the  observation  that  the  fibrous 
elements  of  the  submucosa  undergo  hyaline  degeneration. 

The  scar  tissue  associated  with  ulcer,  in  contrast  to  fibro- 
matosis, takes  on  more  of  the  hematoxylin  stain,  the  fibers 
do  not  present  any  regularity  in  their  arrangement,  the  connec- 
tive tissue  cells  are  more  numerous,  and  the  tissue  elements  in 
the  fully  evolved  condition,  both  fibers  and  cells,  are  more 
closely  packed  and  are  less  vascular  (Fig.  12). 

Histological  Changes  in  the  Muscularis.  The  changes 
observed  in  the  muscle  are  mainly  those  of  hypertrophy.  In 
the  early  stages  of  fibromatosis,  separation  of  the  muscle  bundles 
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is  confined  to  the  inner  layers  of  the  circular  coat.  In  well 
marked  cases  the  fibromatosis  extends  throughout  the  circular 
coat  and  may  also  affect  the  longitudinal  coat,  although  never 
to  the  same  degree.  The  condition  might  be  described  as  a 
coarse  cirrhosis  in  which  the  muscle  bundles  are  separated  by 
fibromatosis  which  is  continuous  with  and  of  the  same  character 
as  that  in  the  submucosa  (Fig.  14).     At  the  same  time  small 


Fig.  13 


Fig.  14 


Fig.  13. — There  is  a  pronounced  fibromatosis  of  the  submucous  coat, 
and  the  overlying  mucosa  is  normal.  The  edge  of  a  chronic  ulcer  is  seen  on 
the  right,  and  below,  the  muscular  coat  is  seen  to  be  thickened  and  segmented. 
The  faint,  wavy  black  lines  in  the  submucosa  are  capillaries. 

Fig.  14. — Showing  an  early  stage  of  fibromatosis  of  the  submucous  coat 
before  the  formation  of  fully  developed  fibrous  tissue.     (  X  200.) 


fasciculi  and  even  individual  muscle  fibers  are  occasionally  seen 
in  the  midst  of  the  fibromatosis  (Fig.  15).  The  muscle  fibers 
show  no  signs  of  degeneration;  they  appear  capable  of  function- 
ing and  the  only  change  observed  is  an  increase  in  the  number 
and  in  the  length  of  the  nuclei. 

Cases  of  Fibromatosis  Associated  with  Ulcer-Cancer. 
The  combination  of  ulcer-cancer  with  fibromatosis  is  especially 
difficult  to  identify  without  detailed  microscopical  examination. 
In  Fig.  16,  from  one  of  Mr.  Caird's  specimens,  the  chronic  ulcer, 
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which  is  not  well  seen  in  the  figure,  is  situated  6  cms.  from  the 
pyloric  ring;  on  either  side  of  it,  the  coats  of  the  stomach  are 
invaded  and  in  parts  replaced  by  an  actively  growing  spheroidal- 
celled  cancer,  while  beyond  the  Hmits  of  the  ulcer  there  is  a 
well-marked  fibromatosis  of  the  submucous  coat  with  hyper- 
trophy and  segmentation  of  the  muscularis. 

In  one  of  our  own  cases  there  is  superficial  ulceration  of 
nearly  two-thirds  of  the  circumference  of  the  pyloric  segment 
of  the  stomach;  in  the  remainder,  the  mucosa  is  irregularly 
thickened,  and  at  one  point,  only  to  be  seen  with  the  microscope, 
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Fig.   15. — Fihroniaiosis  of  the  submucous  coat;  the  fibrous  tissue  is  fully 
formed;  a  capillary  is  seen  toward  the  upper  part  of  the  field.     (  X  200.) 
Fig.  16. — Scar  tissue  from  the  floor  of  a  chronic  ulcer.     (  X  75.) 

there  is  the  earliest  visible  stage  of  the  invasion  of  the  submucous 
and  muscular  coats  by  a  spheroidal-celled  cancer.  The  fibro- 
matosis is  moderate  in  degree  and  its  distribution  closely  corre- 
sponds to  the  ulcerated  area  in  the  mucosa.  In  another  of  our 
cases  there  is  a  punched-out  ulcer  about  one  inch  from  the  pyloric 
ring,  the  floor  of  which  consists  of  a  mass  of  scar  tissue  replacing 
all  the  coats.  At  the  edge  of  the  ulcer,  the  scar  tissue  is  being 
invaded  by  an  extensive  growth  of  cancer — a  condition  which 
is  not  appreciated  by  the  naked  eye — while  beyond  this  there  is 
a  comparatively  limited  amount  of  fibromatosis. 
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In  a  fourth  case  there  is  an  ulcer  close  to  the  pyloric  ring, 
with  marked  fibromatosis  both  in  the  submucous  and  sub- 
serous coats,  and  an  early  adenocarcinoma  proceeding  from  the 
edge  of  the  ulcer  and  invading  the  submucous  and  muscular 
coats. 

In  the  fifth  case,  for  which  we  are  indebted  to  Mr.  Cathcart 
(Fig.  17),  there  is  in  the  centre  of  the  fibromatosed  area  a  deeply 
punched-out  ulcer,  which  has  eaten  through  all  the  coats;  we 
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Fig.  17. — Showing  the  spread  of  fibromatosis  to  the  circular  muscular 
coat;  the  tissue  is  of  the  same  nature  as  that  in  the  submucosa,  and  shown 
in  Fig.  14.    (  X  200.) 

Fig.  18. — Circular  muscular  coat,  showing  all  degrees  of  segmentation 
by  extension  of  fibromatosis  from  mucosa;  the  muscle  bundles  are  cut  in 
different  directions.     (  X  75.) 


failed  to  find  e\'idence  of  cancer  in  the  different  portions  of 
stomach  submitted  to  microscopical  examination,  but  this  was 
readily  found  in  an  enlarged  lymph  gland,  embedded  in  the 
fat  of  the  lesser  omentum. 

The  comment  on  this  series  of  cases  is  that  they  all  illustrate 
the  same  sequence  of  events.  Following  upon  a  chronic  ulcer, 
attended  with  fibromatosis,  there  occurs  an  epithehal  growth 
at  the  margin  of  the  ulcer,  and  an  invasion  of  the  deeper  coats 
of  the  stomach.     It  should  be  emphasized  that,  excepting  the 
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first  of  the  five,  there  was  nothing  in  the  naked-eye  appearance 
to  suggest  the  presence  of  cancer. 

Pathogenesis  of  Gastric  Fibromatosis.  Gastric  fibro- 
matosis, in  view  of  its  selective  and  spreading  characters, 
suggests  an  analogy  with  the  fibromatosis  of  nerves — neuro- 
fibromatosis— but  the  analogy  goes  no  further;  we  have 
examined  the  stomach  from  a  case  of  generalized  neurofibro- 
matosis in  our  own  collection,  and  we  find  that  the  submucosa 
is  not  appreciably  altered  and  that  the  fibromatosis  mainly 
involves  the  nerves  of  the  muscular  and  subserous  coats. 

We  have  not  observed  any  features  that  would  suggest  the 
view  advanced  by  some  writers  that  the  lesion  is  of  syphilitic 
origin;  there  is  no  characteristic  granulation  tissue  and  there 
is  an  entire  absence  of  endarteritis,  and  in  the  cases  in  which 
we  have  had  an  opportunity  of  employing  the  Wassermann 
reaction,  the  results  have  been  negative.  We  do  not  mean  to 
deny  the  occurrence  of  a  gummatous  lesion  of  the  pyloric  portion 
of  the  stomach,  causing  stenosis  of  the  outlet,  such  as  has  been 
described  by  Bird  of  Melbourne  {British  Med.  Jour.,  October, 
1910),  but  we  have  not  met  with  the  condition.  We  are  also  dis- 
inclined to  accept  the  view  that  fibromatosis  is  due  to  a  tuber- 
culous infection.  We  have  had  the  opportunity  of  examining 
a  specimen  of  Mr.  Caird's  which  presents  a  combination  of 
tuberculosis  and  cancer;  the  tuberculous  granulation  tissue, 
which  shows  typical  giant-celled  systems,  is  most  abundant  in 
the  subserous  coat  (Fig.  18).  The  suggestion  that  fibromatosis 
represents  an  attenuated  form  of  tuberculous  infection,  in  the 
sense  propounded  by  Poncet  and  other  members  of  the  Lyons 
School,  is  not  supported  by  our  observations. 

The  most  widely  accepted  view  regarding  the  nature  of  the 
thickening  in  the  submucous  coat,  which  we  have  called  a 
fibromatosis,  is,  that  it  is  really  a  form  of  atrophic  infiltrat- 
ing scirrhous  carcinoma  (Fig.  19).  We  would  like  to  point  out 
that  we  are  familiar  with  this  form  of  cancer  in  the  stomach, 
and  we  recognize  also  that  it  may  cause  a  diffuse  thickening 
of   the   submucosa,   which,   to   the   naked  eye,   may  be  indis- 
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tinguishable  from  the  condition  we  call  fibromatosis.  The 
investigation  of  our  material,  in  the  light  of  this  knowledge, 
enables  us  to  affirm  most  positively  that  fibromatosis  may- 
occur  without  the  presence  of  cancer. 

The  Assoclation  of  Fibromatosis  with  Ulcer  or  Ulcer- 
ation OF  THE  Mucosa.  Having  succeeded,  as  we  believe,  in 
establishing  fibromatosis  as  an  innocent  afi'ection  of  the  stomach, 
we  shall  now  consider  the  conditions  under  which  it  occurs. 
The  most  striking  association  is  that  which  exists  between 
fibromatosis  and  ulcer  or  ulceration  of  the  mucosa. 

Fig.  19  Fig.  20 
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Fig.  19. — Chronic  tuberculous  disease  of  stomach,  showing  great  thickening 
of  the  subserous  coat.  Giant  cells  are  seen  toward  the  lower  part  of  the  field. 
The  muscular  coat  is  seen  above.    (X   60.) 

Fig.  20. — Infiltrating  scirrhous  cancer  in  wall  of  stomach;  small  flattened 
alveoli  filled  with  cancer  cells  are  seen  near  the  centre  of  the  field.     (  X  60.) 

The  apparently  invariable  association  of  fibromatosis  with 
ulcer  or  ulceration  of  the  mucosa  raises  the  question,  is  fibro- 
matosis a  primary  change  in  the  stomach  or  is  it  secondary 
to  an  antecedent  lesion?  We  have  never  seen  fibromatosis  in 
a  stomach  that  was  otherwise  normal.  When  fibromatosis  is 
associated  with  a  punched-out  ulcer,  the  mucosa  over  the 
surrounding  fibromatosis  may  be  practically  normal  (Fig.  lo); 
this  would  appear  to  warrant  the  inference  that  submucous 
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fibromatosis  is  not  the  cause  of  the  changes  in  the  overlying 
mucosa,  but  that  these  precede  the  fibromatosis  and  are  prob- 
ably related  to  it  as  cause  and  effect.  In  other  words,  the 
changes  in  the  mucosa  are  primary  and  the  submucous  fibro- 
matosis is  secondary. 

The  lesion  of  the  mucosa  that  is  followed  by  fibromatosis 
is  either  a  punched-out  chronic  ulcer  or  a  chronic  superficial 
ulceration;  this  naturally  suggests  that  the  necessary  antecedent 
of  fibromatosis  is  a  breach  of  the  surface,  which  permits  of  the 
access  to  the  subjacent  submucosa  of  a  toxin  or  irritant,  to  which 
the  tissue  of  the  submucosa  reacts,  and  the  reaction  takes  the 
form  of  a  diffuse,  spreading,  new  formation  of  young  fibrous 
tissue.  The  diffusion  or  spread  of  the  fibromatosis  in  the  sub- 
mucosa, from  its  original  seat  of  formation,  its  abrupt  arrest  at 
the  pyloric  ring,  its  extension  mainly  along  the  lesser  curvature, 
its  extension  into  the  muscularis  between  the  bundles  of  circu- 
larly disposed  muscular  fibers,  all  agree  in  supporting  the  view 
that  the  irritant  which  causes  fibromatosis  is  conveyed  from 
its  entrance  to  the  parts  which  react  to  it,  by  way  of  the 
lymphatics. 

The  capacity  of  spreading  diffusely  is  one  of  the  most  sug- 
gestive features  of  fibromatosis,  and  is  naturally  one  of  the 
explanations  of  its  having  been  regarded  by  many  observers  as 
an  infective  or  malignant  disease. 

It  is  instructive  to  contrast  fibromatosis  with  other  forms 
of  connective-tissue  reactions  resulting  from  irritants.  It  is 
obviously  a  form  of  "chronic  inflammation,"  but  it  differs 
essentially  from  those  which  are  familiarly  known  to  us.  Con- 
trast it,  for  example,  with  the  scar  tissue  in  the  fiber  and  margin 
of  a  chronic  ulcer;  scar  tissue  replaces  the  coats  of  the  stomach, 
it  shows  no  predilection  for  any  one  of  them;  it  is  confined  to 
the  immediate  vicinity  of  the  ulcer,  and  its  naked-eye  and  micro- 
scopical appearances  do  not  differ  from  those  of  scar  tissue  in 
any  other  tissue  or  organ  of  the  body. 

The  same  contrast  holds  good  with  the  new  formation  of 
fibrous  tissue,  in  response  to  irritation,  seen,  for  example,  in 
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chronic  lesions  of  the  gall-bladder  or  of  the  urinary  bladder. 
There  may  be  great  thickening  and  induration  of  the  wall 
of  either  \'iscus,  but  there  is  no  selective  fibromatosis  of  any 
particular  coat. 

It  is  also  instructive  to  contrast  fibromatosis  with  the  well- 
known  forms  of  chronic  interstitial  fibrosis  or  cirrhosis  which 
occur,  for  example,  in  the  liver  or  kidney.  In  these,  the  new 
formation  of  fibrous  tissue  affects  the  whole  connective  tissue 
frame-work  or  stroma  of  the  organ,  and  is  diffuse  from  the 
outset,  presumably  because  the  irritant  causing  it  is  conveyed 
by  the  blood  stream;  in  gastric  fibromatosis,  the  new  formation 
of  fibrous  tissue  commences  in  the  vicinity  of  a  breach  of  surface 
in  the  mucosa,  and  selects  the  submucous  coat,  as  if  the  irritant 
were  slowly  diffused  along  the  lymphatics. 

Considering  the  frequency  of  duodenal  ulcer,  it  is  remarkable 
that  there  is  no  record  of  fibromatosis  similar  to  that  met  with 
in  relation  to  gastric  ulcer;  this,  together  with  the  fact,  that 
duodenal  ulcer  is  practically  immune  to  the  incidence  of  cancer, 
inchnes  us  to  conclude  that  there  is  some  peculiarity  in  the 
pyloric  portion  of  the  stomach  which  renders  it  liable  both  to 
ulcer-fibromatosis  and  to  ulcer-cancer. 

Relationships  of  Fibromatosis  to  Cancer.  We  have 
sufficiently  elaborated  th.e  proposition  that  fibromatosis  is  not 
cancer,  and  we  beheve  we  have  proved  that  it  may  occur  apart 
from  cancer.  There  remains,  however,  the  very  important 
observation,  that  the  ulcer  which  is  complicated  by  fibro- 
matosis may  also  become  the  starting  point  of  cancer,  and  we 
have  been  able  to  record  the  details  of  five  cases  which  illustrate 
this  combination  of  lesions.  Our  observations  suggest,  that  the 
ulcer  is  the  primary  lesion,  that  the  ulcer  is  followed  by  fibro- 
matosis, and  that,  finally,  a  cancer  originates  at  the  edge  of  the 
ulcer.  Xhe  epitheUal  proliferation,  being  walled  in  by  the 
dense  scar  tissue  around  the  ulcer,  and  by  the  scarcely  less  dense 
fibromatosis  in  the  surrounding  submucosa.  is  greatly  hindered 
and  makes  little  headway,  so  little  that  it  is  difficult  to  recognize 
it  except  on  careful  microscopical  examination.     Cancer  cells 
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escape  into  the  lymphatics  from  time  to  t*me  and,  when  they 
have  reached  the  adjacent  lymph  glands,  are  ident'fied  in  these 
more  easily  than  in  the  primary  focus.  The  type  of  cancer  is 
either  an  adenocarcinoma  or  a  spheroidal-celled  cancer. 

Clinical  Features  of  Ulcer-Fibromatosis.  Inasmuch  as 
fibromatosis  is  always  a  sequel  of  peptic  ulcer  or  ulceration  the 
clinical  features  are  practically  those  of  ulcer,  and  they  are 
influenced  to  a  greater  degree  by  the  seat  of  the  ulcer  than  by 
its  association  with  fibromatosis.  In  the  exceptional  cases,  in 
which  the  pylorus  is  not  involved,  the  symptoms  are  inconclusive; 
indigestion  and  epigastric  pain  of  some  months'  duration,  such 
as  would  not  have  suggested  operative  interference  but  for  the 
recognition  of  a  palpable  tumor,  which  was  diagnosticated 
as  cancer. 

In  the  cases  in  which  the  pylorus  was  involved,  the  symptoms 
were  those  of  pyloric  obstruction;  and  as  in  the  majority  there 
was  an  absence  of  free  hydrochloric  acid,  along  with  a  palpable 
tumor,  the  diagnosis  of  cancer  was  made  with  confidence. 
Hemorrhage  was  a  prominent  feature  in  only  one  case,  although 
there  was  an  ulcer  or  ulceration  in  all  the  cases.  The  discovery 
of  a  tumor  in  the  epigastrium,  sometimes  made  by  the  patient, 
occurred  in  a  larger  percentage  of  the  cases  than  is  usual  in 
cases  of  ulcer  uncomplicated  by  fibromatosis.  The  sexes  were 
affected  in  approximately  equal  proportion. 

The  Recognition  of  the  Nature  of  the  Tumor  When 
Exposed  by  Operation.  In  the  great  majority  of  cases  in 
which  the  abdomen  is  opened  and  a  tumor  of  the  pyloric  segment 
of  the  stomach  is  rendered  available  for  examination,  it  is 
possible  to  make  a  reliable  diagnosis  as  to  its  nature.  The 
clinical  history,  the  tests  of  the  gastric  functions,  and  the  radio- 
graphic appearances,  together  with  what  one  can  see  and  feel, 
will  enable  the  operator  to  come  to  a  decision  as  to  the  nature 
of  the  lesion.  And  yet,  with  all  these  data  to  go  upon,  the 
operator  has  been  wrong  in  his  decision  in  no  less  than  nine  of 
the  cases  recorded  in  this  paper.  It  is  easy,  in  the  light  of  after 
events,  to  explain  these  diagnostic  errors.  The  operator  has 
been  led  to  expect  the  existence  of  a  pyloric  carcinoma;  on  open- 
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ing  the  abdomen,  he  finds  a  tumor  involving  the  pylorus,  obstruc- 
ting the  pyloric  outlet,  spreading  along  the  lesser  curvatures, 
and  associated  with  enlargement  of  the  lymph  glands  in  the 
lesser  omentum.  He  naturally  regards  the  diagnosis  of  carcinoma 
as  confirmed,  and  he  proceeds  to  resect  the  stomach.  Supposing, 
however,  the  operator  has  been  deceived  in  previous  cases  and 
insists  on  immediate  microscopical  examination  of  a  portion  of 
the  tumor  or  of  one  of  the  enlarged  glands.  The  examination  of 
one  of  the  lymph  glands  is  the  most  easily  carried  out,  and  also 
the  most  instructive.  If  it  is  found  to  show  cancer,  no  further 
doubt  is  possible,  but,  and  this  is  our  point,  if  cancer  is  not  found, 
the  question  is  by  no  means  solved.  A  positive  result  is  con- 
clusive, but  a  negative  one  is  of  little  value.  The  more  we 
have  studied  this  question  of  immediate  microscopical  exami- 
nation the  less  are  we  prepared  to  rely  upon  it.  In  several  of 
our  specimens  we  have  been  obhged  to  cut  sections  from  different 
parts  of  the  tumor  and  from  several  of  the  enlarged  glands 
related  to  it,  and  instead  of  the  few  minutes  imphed  in  the 
term  "immediate  microscopical  examination,"  prolonged  and 
repeated  efforts  were  required  before  the  question  of  innocence  or 
maUgnancy  could  be  decided  with  any  approach  to  certainty. 
The  suggestion  that  a  surgeon  should  delay  the  important  steps 
of  the  operation  until  he  has  been  informed  of  the  results  of  the 
histological  investigation  conveys  a  confidence  in  rapid  micro- 
scopical diagnosis  which  we  regret  we  are  unable  to  share. 

Inspection  of  the  interior  of  the  stomach  may  help  in  a  limited 
proportion  of  doubtful  cases.  A  projecting  cauliflower  growth, 
for  example,  establishes  the  diagnosis  of  cancer;  the  absence  of 
such  a  growth,  however,  does  not  exclude  cancer.  The  discovery 
of  a  chronic  ulcer,  without  infection  of  glands,  would  justify 
the  operator  in  performing  a  limited  resection  instead  of  the 
radical  operation  for  cancer. 

Operative  Treatment  of  Gastric  Fibromatosis.  If  we 
suppose  that  the  condition  has  been  correctly  diagnosticated  and 
that  the  existence  of  cancer  has  been  excluded,  we  advise  that 
the  aflfected  portion  of  the  stomach  should  be  resected,  because 
of  the  undoubted  risk  of  cancer  supervening. 
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Suppose,  further,  that  it  has  not  been  possible  to  exclude 
the  presence  of  cancer,  and  we  believe  that  this  is  a  more 
common  condition  of  affairs,  then  again,  we  say  resect.  A 
reasonable  alternative,  and  one  we  have  ourselves  practised, 
especially  in  weakly  patients,  is  to  perform  a  gastro-enterostomy 
and  at  the  same  time  remove  several  of  the  enlarged  glands 
from  the  lesser  curvature.  If  these  show  the  presence  of  cancer, 
the  resection  should  be  carried  out  after  a  suitable  interval 
for  recuperation.  Further,  if  the  disease,  not  diagnosticated  with 
certainty  either  as  cancer  or  ulcer-fibromatosis,  does  not  lend 
itself  to  radical  operation,  then  relief  to  the  symptoms  should 
be  afforded  by  gastro-enterostomy,  and,  if  this  is  impracticable, 
by  jejunostomy.  Eiselsberg  records  a  case  of  fibromatosis  of 
the  pyloric  segment  treated  by  jejunostomy,  and  the  patient 
was  in  good  health  six  years  after  the  operation. 

The  diffuse  form  of  gastric  fibromatosis  or  "leather-bottle" 
stomach.  In  the  classified  work  by  Brinton  on  diseases  of  the 
stomach,  it  is  taken  for  granted,  that  the  diffuse  form  of  the 
lesions,  is,  like  the  localized  variety,  innocent  in  character. 
We  confess  that  at  first  we  shared  this  opinion  but  we  are  now 
convinced  of  the  unreliability  of  our  observations  owing  to  the 
imperfect  preservation  of  the  specimens  of  "leather-bottle" 
stomach  in  the  University  Museum.  We  have  only  been  able 
to  examine  (and  that  owing  to  the  kindness  of  Dr.  Drennan) 
one  fresh  specimen  of  the  lesion;  sections  taken  from  different 
parts  of  the  stomach  and  from  the  glands,  show  a  diffuse  form 
of  carcinoma. 

We  do  not  think  the  observations  recorded  up  to  now  are 
sufficient  to  decide  the  question.  We  think  it  is  probable  that 
an  innocent  form  of  "leather-bottle"  stomach  does  occur;  we 
are  not  surprised,  however,  that  it  is  rare,  because  the  spread 
of  the  disease  throughout  the  stomach  affords  ample  time  for 
the  superaddition  of  cancer,  and  because  the  patient  is  liable 
to  succumb  to  the  localized  form  of  the  disease  before  it  has 
had  time  to  become  diffused,  or  he  is  reheved  of  it  by  the 
surgeon. 
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DISCUSSION 

Dr.  Joseph  C.  Bloodgood,  Baltimore. 

I  would  not  presume  to  discuss  this  excellent  presentation  by  Mr. 
Thomson  if  I  had  not  had  an  opportunity  to  study  carefully,  clini- 
cally and  pathologically  four  cases  of  linitis  plastica,  or  fibromatosis 
of  the  stomach.  In  two  the  disease  was  associated  with  carcinoma; 
in  two  there  was  no  histological  evidence  of  malignancy. 

I  wish,  first,  to  thank  Mr.  Thomson  for  this  comprehensive  contri- 
bution, because  in  English  and  American  literature  you  will  find 
very  little  on  this  lesion  of  the  stomach.  There  are  no  thorough 
studies  of  this  subject  except  the  contribution  by  Dr.  Lyle.  Mr. 
Thomson  has  so  thoroughly  discussed  the  clinical  and  pathological 
aspects  and  his  material  has  been  so  beautifully  portrayed  in  the 
lantern  slides  that  there  is  really  very  little  left  to  say. 

Fibromatosis  of  the  stomach,  whether  associated  with  cancer  or 
ulcer,  is  an  expression  of  an  inflammatory  reaction  of  connective 
tissue  apparently  far  out  of  proportion  to  the  irritant,  and  as  yet 
we  do  not  know  the  etiological  factors.  This  peculiar  excessive 
hyperplastic  process  is  observed  also  in  other  conditions,  perhaps 
most  frequently  in  the  so-called  cicatricial  keloid,  in  the  fibromatous 
tumors  which  now  and  then  develop  about  chronic  acne,  in  that 
interesting  disease  of  the  marrow  of  bone  first  described  by  von 
Recklinghausen — ostitis  fibrosa,  in  the  rather  infrequent  tumor 
of  the  abdominal  wall,  known  in  the  literature  as  desmoid.  In  keloid, 
ostitis  fibrosa  and  in  the  desmoid  tumor  of  the  abdominal  wall  the 
production  of  a  very  cellular  new  connective  tissue  is  far  out  of  pro- 
portion to  any  demonstrable  irritant,  yet,  clinically  and  pathologically 
the  new  tissue  cannot  be  looked  upon  as  neoplastic.  The  fibromatosis 
is  not  confined  to  the  stomach  only.  Not  infrequently  we  see  the 
same  pathological  condition  in  appendicitis — we  find  an  appendix 
in  which  the  thickness  of  the  wall  between  the  mucous  membrane 
and  peritoneum  is  unusual,  and  yet,  there  is  very  little  demonstrable 
disease  in  the  mucous  membrane  and  often  the  appendix  is  free  and 
not  adherent.  In  the  few  cases  which  I  have  studied  I  have  failed 
to  find  diverticulum,  and  in  the  cases  of  diverticula  of  the  appendix 
this  fibromatosis  has  not  been  excessive.  If  we  may  use  tliis  word 
"fibromatosis"  we  may  say  that  there  is  a  distinct  lesion  of  the  appen- 
dix in  which  the  chief  change  is  due  to  chronic  inflammatory  tissue 
between  the  mucous  membrane  and  peritoneum,  and  in  some  cases 
the  muscular  coats  are  not  entirely  destroyed.  There  are  many  refer- 
ences, especially  in  German  literature,  to  the  so-called  inflammatory 
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tumors  of  the  colon.  These  are  usually  associated  with  ulcers  or 
diverticula,  but  the  connective-tissue  new  formation,  in  my  experi- 
ence, never  reaches  the  proportions  observed  in  the  stomach  and 
appendix.  We  may,  therefore,  say  that  fibromatosis  of  the  type 
described  by  Mr.  Thomson  is  chiefly  observed  in  the  stomach  and 
appendix. 

In  the  four  cases  which  I  have  studied  and  called  linitis  plastica, 
accepting  the  German  terminology,  the  greatest  thickness  of  the  wall 
of  the  stomach  was  in  the  region  of  the  pylorus.  From  this  point 
toward  the  gastric  end  the  wall  of  the  stomach  gradually  grew  thinner. 
The  hyperplastic  formation  extended  also  a  short  distance  into  the 
wall  of  the  duodenum.  On  gross  section  I  was  unable  to  distinguish 
one  case  associated  with  cancer  from  the  two  cases  in  which  there  was 
no  histological  malignancy.  In  the  second  cancer  case  carcinoma 
could  be  recognized  in  the  fungous  growth  from  the  mucous  membrane, 
but  not  in  the  thickened,  fibrous  wall  of  the  stomach.  In  all  four 
cases  there  were  practically  no  adhesions  to  the  peritoneum  of  the 
diseased  portion  of  the  stomach.  Yet,  the  peritoneum  was  white 
and  looked  like  scar  tissue,  but  the  inflammatory  reaction  with  its 
new  formation  of  connective  tissue  extended  into  the  vascular  and 
fatty  tissue  on  the  lesser  and  greater  curvature  beneath  the  peritoneal 
cover. 

In  the  two  cases  in  which  there  was  no  histological  evidence  of 
malignancy,  the  inner  surface  of  the  stomach  was  thrown  into  huge 
folds,  which  ran  both  horizontally  and  longitudinally.  On  gross 
inspection  the  surface  suggested  somewhat  changed  mucous  membrane, 
but  when  studied  microscopically  did  not  show  any  evidence  of 
epithelium  or  glands.  There  was,  therefore,  a  huge  ulcer,  and  the 
thickened  wall  of  the  stomach  represented  the  base  of  the  ulcer.  Mr. 
Thomson  does  not  dwell  upon  this  point,  and  I  have  not  found  in 
the  literature  any  reference  to  this  point.  If  it  is  true  in  all  cases 
of  linitis  plastica  that  the  mucous  membrane  and  glands  are  absent 
over  the  hyperplastic  area,  then  we  have  a  simple  explanation — 
a  huge  ulcer  with  its  chronic  inflammatory  base.  I  have  made  so 
many  sections  in  these  two  cases  observed  by  me,  that  I  am  quite 
positive  that  the  mucous  membrane  is  absent.  In  the  last  case  the 
condition  was  fairly  acute,  and  this  patient's  blood  gave  a  Wasser- 
mann  reaction.    Unfortunately  the  operation  had  preceded  the  test. 

The  histological  appearance  of  the  tissue  in  diffuse  fibromatosis 
of  the  stomach  does  not  differ  from  the  chronic  inflammatory  tissue 
forming  the  base  of  the  so-called  chronic  or  callous  ulcer  of  the 
stomach  and  duodenum.  Now,  we  not  infrequently  observe  about 
even  a  small  ulcer  a  localized  fibromatosis,  and  if  my  observation 
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is  born  out  then  we  may  look  upon  diffuse  fibromatosis  of  the  stomach 
as  simply  an  expression  of  very  extensive  ulceration,  with  tremendous 
reaction  on  the  part  of  the  submucous  tissue.  In  the  two  cases  of 
cancer  of  the  stomach  associated  with  fibromatosis  the  cause  of  the 
great  hvperplasia  seemed  to  be  due  to  a  reaction  about  cancer  cells 
infiltrating  between  the  muscle  bundles  and  between  the  layers  of 
the  walls  of  the  stomach  throughout  the  entire  extent  of  the  linitis 
plastica.  In  one  case  there  was  a  distinct  ulcer  near  the  pylorus, 
but  in  other  respects  the  mucous  membrane  of  the  stomach  was  intact. 
It  was  in  this  case  that  we  could  not  distinguish  the  cancer  in  the 
gross,  only  with  the  microscope.  In  the  second  case  the  mucous 
membrane  of  the  stomach  was  almost  entirely  replaced  by  a  fungous 
growth  of  cancer. 

This  experience,  therefore,  agrees  with  Mr.  Thomson's  that  we 
cannot  distinguish  clinically,  or  at  operation,  between  fibromatosis 
of  the  stomach  associated  with  ulcer  and  that  associated  with  cancer. 
We  can  be  quite  sure  that  resection  would  never  accomplish  a  cure 
of  the  malignant  lesion.  For  this  reason,  when  the  laparotomy 
exposes  this  easily  distinguishable  lesion  (fibromatosis),  the  treat- 
ment should  be  designed  for  the  benign  type,  that  is,  if  resection 
seems  difficult,  posterior  gastro-enterostomy  should  be  performed. 
If  resection  seems  feasible,  the  lesion  need  not  be  given  a  wide  berth. 
In  fact,  one  may  cut  through  it.  In  the  last  case  studied  by  me 
resection  passed  through  the  ulcer,  yet  the  patient  recovered  and  is 
well  up  to  the  present  time. 

I  would  urge  my  colleagues  in  this  Association  to  make  the  Wasser- 
mann  test  a  routine  part  of  the  examination  before  operation  in  gastric 
cases.  My  recent  experience  teaches  me  that  syphilitic  gastric  ulcer 
is  a  more  frequent  disease  than  formerly  considered,  and  that  these 
patients  at  least  should  have  the  benefit  of  salvarsan  before  operation. 

In  closing  I  wish  to  thank  Mr.  Thomson  again  for  his  splendid 
presentation  and  the  illustrations  of  perhaps  the  most  interesting 
phase  of  gastric  lesions,  and  one  so  seldom  commented  upon  in  English 
and  American  literature,  that  we  are  most  fortunate  in  having  our 
attention  directed  to  it  at  perhaps  the  psychological  moment,  because 
at  this  time  American  surgeons  are  being  given  a  greater  opportunity 
to  subject  gastric  lesions  to  operation. 

Dr.  Joseph  A.  Blake,  New  York  City. 

I  also  wish  to  e.xpress  my  thanks  for  Mr.  Thomson's  very  lucid 
exposition  of  this  subject  and  for  the  opportunity  he  has  afforded 
us  of  seeing  the  lesion  so  excellently  illustrated.  From  my  very 
slight  experience  with  this  condition  and  from  his   illustrations,  I 
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am  led  to  think  of  an  explanation  or  to  suggest  one  for  this  condi- 
tion. It  seems  to  me  that  this  condition  is  very  comparable  to  other 
lesions  that  we  see  in  other  parts  of  the  body  and  I  should  speak  more 
particularly  of  the  so-called  igneous  phlegmon  of  the  neck  and  those 
infiltrating  infections  which  lead  to  fibromatosis,  that  is  a  cellular 
infiltration  with  more  or  less  edema  such  as  occur  between  the  layers 
of  the  abdominal  wall.  These  are  not  common  and  are  different  from 
the  so-called  desmoid  tumors  to  which  Dr.  Bloodgood  has  referred. 
A  desmoid  is  more  nearly  a  new  growth  and  may  be  classified  with 
the  fibromata.  The  structure  of  the  wall  of  the  stomach  readily 
lends  itself  to  a  diffusion  of  an  infection,  and  I  should  suggest  that 
the  condition  described  by  Mr.  Thomson  is  .due  to  a  very  slight 
infection  giving  rise  to  a  rather  diffuse  infiltration  and  very  marked 
reaction  on  the  part  of  the  tissue  to  the  irritation  of  the  infection. 
It  does  not  lead  to  a  very  extensive  round-celled  infiltration  but  the 
cellular  infiltration  is  scattered,  separated  by  a  great  deal  of  inter- 
cellular tissue,  and  it  would  seem  that  the  condition  is  due  to  the 
very  extensive  lymphatic  channels  which  remain  open  and  which 
do  not  become  closed  because  the  infection  is  not  severe  enough  to 
destroy  and  close  them,  but  which  lead  and  carry  the  irritation  to 
remote  portions  of  the  stomach,  chiefly  throughout  the  submucosa 
where  the  lymphatics  are  extremely  abundant.  The  same  condition  is 
apt  to  obtain  in  places  where  there  are  broad  tissue  planes,  as  in  the 
neck  and  abdominal  wall ;  it  seems  to  me  to  be  a  widespread  reaction 
to  infection.  Its  peculiar  characteristic  also  depends  upon  the  nature 
of  the  infection  and  the  resistance  of  the  individual  to  it.  If  we  study 
these  sections  we  will  observe  that  there  are  very  slight  changes  in 
the  vessels,  none  of  the  changes  as  seen  in  syphilis.  Cancer  or  ulcer 
can  give  rise  to  the  portal  of  entry  to  this  condition. 

Dr.  T.  a.  McGraw,  Detroit. 

This  paper  to  me  has  been  very  interesting,  especially  as  it  illus- 
trated a  case  which  occurred  years  ago  when  I  first  began  to  operate 
with  the  elastic  ligature.  The  patient  was  suffering  from  pyloric 
obstruction.  I  operated  and  found  a  tumor  as  large  as  a  hen's  egg 
with  numerous  glands  involved  in  the  mesentery.  There  were  no 
adhesions.  If  I  were  operating  on  such  a  case  today  I  would  remove 
the  growth  but  at  that  time  we  operated  by  gastro-enterostomy 
with  the  elastic  ligature.  It  relieved  all  the  obstruction.  The  patient 
lived  for  three  years  in  perfect  health ;  at  the  end  of  that  time  he  began 
to  have  symptoms  which  suddenly  developed  into  intestinal  obstruc- 
tion and  I  operated  without  much  hope  of  relieving  the  obstruction. 
To  my  surprise  I  found  no  adhesions  around  the  stomach.     The 
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tumor  at  the  pylorus  had  disappeared;  there  were  no  glands  to  be 
felt,  but  there  was  a  cancer  of  the  large  intestine  immediately  imder 
the  stomach  but  not  connected  with  it  in  any  way,  there  being  no 
adhesions.  The  patient  died  from  the  operation  and  I  had  sections 
examined  and  found  a  typical  scirrhus  of  the  large  intestine.  The 
remainder  of  the  tumor  of  the  stomach  was  hardly  perceptible,  but 
was  said  by  the  microscopist  to  be  of  adenomatous  character.  The 
lymphatic  glands  had  undergone  cheesy  degeneration. 

Such  an  experience  makes  us  wonder  at  the  interrelations  between 
these  diseases.  Was  there  any  connection  between  the  first  trouble 
and  the  cancer,  or  did  the  cancer  result  from  some  infection  from  the 
first  tumor  carried  on  in  the  alimentary  canal  and  getting  lodged? 
There  were  absolutely  no  adhesions. 

It  seems  to  me  that  the  interrelations  between  benign  and  malignant 
tumors  should  be  studied  more  carefully. 

Dr.  Howard  Liliexthal,  New  York  City. 

In  thanking  Mr.  Thomson  for  his  very  admirable  paper  I  will 
add  but  a  word  as  to  treatment,  which  after  all,  I  consider  to  be  the 
end  we  are  all  seeking.  Mr.  Thomson  has  called  attention  to  the  fact 
that  the  fibromatosis  is  not  malignant,  and  that  if  there  is  carcinoma 
it  is  associated  with  fibromatosis.  It  appears  to  me  unfortunate 
that  anyone  should  remove  a  non-mahgnant  tumor  which  might 
get  well  without  operation.  A  number  of  years  ago  I  suggested 
performing  the  operation  of  pylorectomy  in  two  stages,  (Ann. 
Surg.,  1910,  li,  30).  The  gastro-enterostomy  first  and  then  in  two 
weeks  or  more  the  pylorectomy.  I  am  con\'inced  that  in  two  cases 
at  least  I  have  saved  the  patient  from  the  second  operation,  which 
became  merely  an  exploration.  I  well  remember  in  the  first  case 
which  was,  I  think,  some  five  years  ago,  in  which  I  operated  and  found 
a  tumor  of  the  pylorus,  white,  glistening,  hard,  non-adherent,  pre- 
senting such  an  appearance  that  I  was  led  to  beHeve  we  had  to  deal 
with  a  cancer.  I  did  a  gastro-enterostomy,  told  the  man  he  would 
have  to  have  his  pylorus  removed,  but  at  operation  two  weeks  later 
I  found  not  a  vestige  of  the  tumor.  The  pylorus  was  normal.  I  had 
the  pylorus  out  of  the  abdomen  at  the  first  operation  and  at  the  second 
operation  I  had  it  in  my  hand  and  under  my  eye  and  examined  it  most 
carefully.  This  man  remained  well.  I  have  had  two  other  cases 
in  which  formerly  I  would  undoubtedly  have  removed  the  tumor  at 
the  first  operation. 

I  would  therefore  again  recommend  the  principle  which  I  have 
before  stated,  namely,  that  in  performing  operations  for  the  relief 
of  pyloric  obstruction  where  there  are  no  metastases  as  distinct  nodes 
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in  the  liver  or  neighboring  parts — that  we  should  not  depend  upon  the 
microscopist  for  diagnosis  at  the  time  of  operation,  but  that  we  should 
do  the  work  in  two  stages,  making  the  gastro-enterostomy  first. 
At  a  second  operation  if  the  tumor  is  still  found  and  there  is  the  slight- 
est doubt  of  its  nature  it  can  be  removed  with  much  better  chances 
of  success  than  at  the  first  operation. 

Dr.  J.  M.  T.  Finney,  Baltimore. 

It  seems  to  me  that  Mr.  Thomson  has  given  us  an  excellent  illus- 
tration of  one  of  the  prominent  characteristics  of  the  Scottish  race, 
namely,  their  unwillingness  to  miss  anything  that  is  worth  while. 
In  the  presentation  of  this  subject,  he  has  not  missed  anything, 
therefore,  the  one  who  presumes  to  discuss  his  paper  has  very  little 
left  to  say.  There  are,  however,  one  or  two  points  to  which  I  should 
like  to  refer. 

In  the  first  place,  we  have  operated  upon  cases  of  fibromatosis, 
having,  done  no  more  than  an  exploration  or  perhaps  a  palliative 
gastro-enterostomy  and  have  observed  the  tumor  to  disappear  and 
the  patient  survive  for  a  term  of  years.  It  occasionally  happens  that 
patients  with  this  disease  recover  without  operation.  There  is  now  a 
case  in  Baltimore,  an  orderly  in  one  of  the  hospitals,  who  was  examined 
at  the  Johns  Hopkins  Hospital  by  members  of  both  the  medical  and 
surgical  staffs,  all  of  whom  thought  he  had  a  carcinoma  of  the  pylorus. 
He  declined  operation.  After  some  months,  he  began  to  improve.  He 
is  now  in  excellent  health,  some  seven  or  eight  years  after  his  primary 
illness.  He  had  a  mass  at  that  time,  almost  as  large  as  my  fist, 
occupying  the  position  of  the  pylorus,  with  every  appearance  clini- 
cally and  otherwise  of  carcinoma.  I  take  it  he  had  one  of  these  condi- 
tions of  hypertrophy  of  the  pylorus  associated  with  ulcer  described 
by  Mr.  Thomson,  which  under  proper  medical  treatment,  or  in  spite 
of  it,  recovered.  It  seems  to  me  that  one  can  differentiate  sharply 
between  these  two  conditions  which  Mr.  Thomson  has  described, 
the  one  which,  so  far  as  my  observation  goes,  is  as  a  rule  associated 
with  an  ordinary  gastric  ulcer,  but  which  differs  from  the  ordinary 
variety  in  the  tremendous  hypertrophy  of  the  submucosa  which 
Mr.  Thomson  has  described.  I  should  differentiate  this  from  the  other 
condition  described  by  him  which  seems  to  me  more  properly  comes 
under  the  term  "fibromatosis."  In  this  latter  condition  one  will 
see  areas  of  stomach  completely  denuded  of  mucosa,  areas  as  large, 
perhaps,  as  the  palm  of  my  hand,  where  there  is  no  mucosa  and  the 
line  of  demarcation  is  very  sharply  defined.  This  presents  a  different 
clinical  picture  in  many  respects  from  the  other  condition.  This 
latter  condition,  where  there  is  the  wide  area  of  involvement,  is  the 
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one  in  which,  in  my  cases,  I  have  always  observed,  sooner  or  later, 
the  development  of  carcinoma.  Only  one  or  two  of  the  other  cases 
have  become  malignant. 

It  seems  to  me  that  Mr.  Thomson's  conclusions  are  correct,  namely, 
that  this  is  a  condition  which  while  one  cannot  say  that  it  always  is 
cancer,  one  cannot  say  that  it  will  not  develop  later.  It  is  a  condi- 
tion which  from  a  clinical  standpoint,  in  the  diffuse  form,  is  better 
treated  as  carcinoma,  while  the  more  circumscribed  form  may  be 
considered  in  the  early  stages,  at  least,  as  an  ulcer. 

Dr.  Charles  X.  Dowd,  New  York  City. 

In  closing  the  discussion  I  hope  jSIr.  Thomson  will  further  differ- 
entiate for  us  fibromatosis  and  the  acute  or  subacute  infiltration 
so  often  seen  about  ulcers.  The  discussion  indicates  that  these  differ- 
ences are  not  clearly  understood.  The  matter  is  important  because 
we  all  are  puzzled  by  thickenings  about  the  pylorus.  At  operation 
it  is  not  easy  to  tell  whether  they  are  benign  or  malignant,  and  we  are 
in  need  of  further  information.  We  know  that  many  of  these  thick- 
enings disappear  if  gastro-enterostomy  is  done;  we  know  this  first, 
because  the  s\Tnptoms  disappear,  second,  because  occasionally  the 
opportunity  comes  for  seeing  the  condition  at  a  second  operation. 
The  former  is  a  common  experience.  I  have  had  two  opportunities 
of  observing  the  pylorus  at  second  operations  a  few  weeks  after  it 
had  been  greatly  thickened.  In  both  the  palpable  thickening  had 
disappeared,  but  one  of  them  died  later  of  cancer,  thus  indicating  the 
complexity  of  the  problem.  Additional  knowledge  on  this  difficult 
question  is  most  welcome. 

Dr.  George  W.  Crile,  Cleveland. 

A  patient  upon  whom  I  performed  a  gastro-enterostomy,  as  I  sup- 
posed he  had  a  cancer,  proved  to  have  a  syphiHtic  condition  similar 
to  that  of  a  case  described  here.  Another  patient  was  one  upon 
whom  Dr.  Lower  performed  an  exploratory  operation  for  a  large 
tumor  involving  the  pyloric  half  of  the  stomach.  It  seemed  to  us 
that  the  patient  was  suffering  with  an  inoperable  cancer.  Dr.  Lower 
took  out  a  small  section  for  microscopic  diagnosis  and  closed  the 
wound.  The  report  was  fibromatosis  and  the  patient's  tumor 
disappeared. 

Dr.  Rudolph  Matas,  New  Orleans. 

I  would  like  to  add  my  share  of  praise  to  the  lucid  paper  read  by 
Mr.  Thomson  and  also  contribute  a  few  remarks  to  the  discussion. 
The  facts  presented  by  Mr.  Thomson  have  recalled  an  experience 
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of  some  years  ago  when  I  operated  upon  a  young  man  who  presented 
the  clinical  picture  of  advanced  marasmus  from  obstructive  pyloric 
disease.  At  the  operation  I  found  it  impossible  to  do  a  gastro-enteros- 
tomy  because  the  stomach  was  diffusely  infiltrated,  forming  a  dense 
leathery  pouch  without  presenting  a  distinctly  localized  tumor 
anywhere.  The  thickness  of  the  stomach  at  all  points  seemed  to  be 
no  less  than  two  or  two  and  a  half  inches  in  depth  from  mucosa  to 
peritoneum.  The  pylorus  was  occluded  and  I  had  to  do  a  jejunostomy. 
He  died  tw^o  weeks  after  the  operation  from  pulmonary  infarct  and 
pneumonia.  At  the  autopsy  the  stomach  was  removed  and  the  path- 
ologist found  that  it  had  all  the  characterisitics  of  an  old-fashioned 
linitis  gastrica,  or  the  fibromatosis  so  accurately  described  by  Mr. 
Thomson.  There  was  a  uniform  infiltration  of  the  entire  fibrosa  of 
the  stomach  with  dense  adhesion  of  the  mucosa.  While  this  fibroid 
hardening  was  most  pronounced  at  the  pylorus,  the  process  had  spread 
evenly  over  the  entire  stomach  to  the  cardia  and  gave  the  organ 
the  appearance  and  consistence  of  a  thick  leather  pouch.  There 
were  no  carcinomatous  deposits  anywhere,  no  sarcoma,  no  infiltra- 
tion with  tubercle,  no  marked  ulceration  of  the  mucosa,  nothing  but 
a  dense,  diffuse  hyperplasia  of  the  submucous  connective  tissue.  No 
Wassermann  test  was  available  at  that  time.  The  points  of  interest 
in  the  discussion  are  the  obscure  etiology  and  the  clinical  differentia- 
tion of  this  condition.  Evidently  the  preoperative  diagnosis  is  impos- 
sible or  merely  suggestive,  but  even  on  the  operating  table  the  differ- 
ential must  often  remain  unsolved.  We  often  see  simple  peptic 
ulcers  which  are  associated  with  acute  inflammatory  reaction,  thick 
circumscribed  infiltration  and  edema,  which  involve  the  mucosa  and 
submucosa.  Then,  there  is  the  type  of  comparatively  superficial 
ulceration  of  the  mucosa,  with  a  widespread,  diffuse,  hard  infiltration 
of  the  submucous  layers  which  is  also  difficult  to  differentiate  from 
true  neoplastic  or  malignant  infiltration.  Finally,  we  have  this 
third  type  of  diffuse  infiltration  exhibited  in  a  general  fibrosis  which 
is  usually  associated  with  comparatively  superficial  ulcerative  lesion 
of  the  mucosa.  All  surgeons  who  are  doing  much  gastric  work  must 
realize  that  simple  fibromatosis  of  the  diffuse  type  in  which  the  entire 
submucosa  is  transformed  into  a  thick  leathery  coat,  must  be  very 
rare.  That  this  diffuse  fibromatosis  is  due  to  some  chronic  subacute 
infection  that  penetrates  through  an  erosion,  or  superficial  lesion 
of  the  mucosa,  seems  an  unavoidable  conclusion.  Possibly  it  may  be 
due  to  several  causes.  If  the  treponema  or  the  tubercle  bacillus  can 
be  eliminated  from  the  etiology — though  this  is  not  yet  certain — we 
must  appeal  to  the  pyogenic  cocci  and  especially  the  streptococcus 
which,  in  a  latent  form,  is  capable  of  exciting  diffuse  connective-tissue 
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proliferation  and  chronic  hx-perplasia  in  the  connective-tissue  planes 
of  other  organs  and  different  regions  of  the  body. 

I  have  recently  had  to  deal  considerably  with  elephantiasis  in  the 
extremities,  and  while  the  association  of  fibromatosis  gastrica  and 
the  pachydermia  of  elephantiasis  nostras  may  appear  to  be  a  little 
strained,  it  appears  to  me  that  there  is  a  close  analogy,  histologically 
and  pathologically,  between  the  two  conditions. 

Elephantiasis,  which  is  entirely  a  fibromatosis  of  the  subdermal 
connective  tissue,  is  dependent  for  its  causation  upon  a  latent  strep- 
tococcal infection.  The  diffuse  progressive  character  of  this  connec- 
tive tissue  hj-perplasia  has  a  great  many  analogies  ^^'ith  the  gastric 
fibromatosis  so  well  described  by  the  reader  of  the  paper;  and  in  a 
like  manner,  the  streptococcal  origin  of  one  may  apply  to  the  other. 

Dr.  Arpad  G.  Gerster,  New  York  City. 

I  will  confine  myself  to  mentioning  an  experience  bearing  on  this 
subject  which  comes  near  to  the  operating  table.  It  has  occurred 
to  me  repeatedly  that  in  excising  a  pyloric  tumor  of  the  stomach 
which  had  gone  very  close  to  the  cardia,  the  surface  of  the  cardiac 
section  looked  very  suspicious,  that  is,  seemed  to  pass  through  abnor- 
mal tissue.  The  conclusion,  that  I  had  not  removed  all  of  the  diseased 
tract  seems  justified.  Microscopic  examination,  howe\er,  proved  that 
the  changed  tissue  at  the  cardiac  end  of  the  section  was  not  cancer, 
but  rather  a  fibromatosis.  This  experience  will  probably  have 
occurred  in  the  practice  of  others. 

Dr.  William  B.  Coley,  New  York  City. 

I  would  like  to  ask  Mr.  Thomson  if  his  cases  have  been  followed 
for  any  length  of  time  and  whether  carcinoma  did  or  did  not  develop 
in  any  of  them.  I  do  not  believe  it  is  wise  or  safe  to  act  on  the  way 
Dr.  Crile  suggested,  determining  whether  or  not  you  remove  the 
tumor  by  a  report  on  a  small  section  removed  for  examination. 
The  clinical  signs  are  often  of  more  value  than  the  pathological  if 
the  latter  are  negative,  and  do  not  correspond  to  the  clinical  picture. 
One  of  my  friends  took  a  patient  with  a  tumor  of  the  stomach  out 
to  Dr.  W.  J.  Mayo  who  removed  it.  The  entire  tumor  was  examined 
by  Dr.  Wilson,  the  pathologist  at  Rochester,  and  by  two  of  the  most 
competent  pathologists  in  New  York,  and  they  all  failed  to  find  any 
trace  of  carcinoma.  Dr.  Mayo's  clinical  diagnosis  was  carcinoma, 
and  two  years  later  the  patient  died  from  general  carcinomatosis 
of  the  abdomen. 

Mr.  Alexis  Thomson.  I  must  record  my  gratitude  for  the  very 
fair  criticism  with  which  my  paper  has  been  received.    Perhaps  the 
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most  striking  feature  of  the  remarks  has  been  their  reminiscent  char- 
acter ;  how  the  consideration  of  this  disease  has  recalled  those  isolated 
pieces  of  good  fortune  in  practice  when  one  had  given  up  a  patient 
altogether  after  an  incomplete  operation  and  the  patient  is  still  alive. 
Certain  of  the  speakers  have  been  very  illuminating  as  regards  the 
causation  of  the  trouble.  I  did  not  mean  to  deny  that  syphilis  may 
not  cause  these  changes  in  the  stomach,  but  that  it  is  a  frequent 
factor  I  am  not  prepared  to  believe.  I  suppose  we  must  generalize 
that  the  connective  tissue  of  the  submucous  coat  of  the  stomach, 
when  irritated,  can  only  react  in  one  way;  it  can  only  produce  new 
tissue  whether  the  irritant  is  the  virus  of  syphilis  or  something 
entering  from  the  mucosa.  Dr.  Matas  very  truly  said  this  was  a 
rare  disease,  so  we  must  not  let  it  get  on  our  nerves. 
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In  December,  191 2.  an  experienced  surgeon  was  the  defendant 
of  a  malpractice  suit  in  which  the  plaintiff  recovered  a  verdict 
of  over  Si  1. 000,  on  the  ground  that  the  care  of  a  simple  fracture 
of  the  lower  part  of  the  shaft  of  the  femur,  the  result  of  an 
automobile  accident,  had  not  received  due  and  proper  attention. 
Four  weeks  after  the  accident  the  patient  was  seen  in  consul- 
tation by  the  writer  and  at  a  considerably  later  period,  in  fact 
after  a  plating  operation  by  another  surgeon,  the  patient  was 
examined  by  the  late  Dr.  Bristow.  To  us  both,  subsequently 
associated  in  the  defense  of  the  action  in  court,  the  importance 
of  the  case  and  the  fact  that  such  a  verdict,  if  sustained  on 
appeal,  would  make  the  physician  or  surgeon  hesitate  to  under- 
take the  treatment  of  cases  of  this  character,  seemed  to  warrant 
the  presentation  of  its  chief  surgical  and  legal  features  in  the 
hope  that  this  Association  might  take  some  action  that  would, 
in  a  measure  at  least,  protect  the  surgeon  in  future  from 
unwarrantable  suits  of  this  character. 

For  this  task  Dr.  Bristow  kindly  volunteered  and  had  pre- 
pared or  was  preparing  a  paper  with  the  title  already  cited  when 
his  unexpected  and  most  unfortunate  death  occurred. 

The  importance  of  the  matter  was  such,  however,  that  not- 
withstanding the  short  notice,  the  writer  was  impelled  to  take 
Dr.  Bristow's  place  in  order  that  the  question  might  be  pre- 
sented to  this  Association  for  discussion  without  further  delay. 


48  ELIOT :   THE   X-RAYS   IN   A  MALPRACTICE    SUIT 

The  testimony  showed  that  after  the  accident  the  patient 
was  conveyed  to  the  nearest  suburban  hospital  in  an  ambulance, 
the  fractured  thigh  having  been  placed  in  temporary  splints; 
that,  at  the  end  of  forty-eight  hours  after  the  shock  had  sub- 
sided, the  fracture  was  reduced  by  the  defendant  under  a  general 
anesthetic  and  placed  in  a  Buck's  extension  apparatus;  that, 
at  the  end  of  the  fourth  week  the  writer  found  the  fragments 
imbedded  in  abundant  callus  with  no  sign  of  either  axial  or 
angular  deformity  and  with  a  shortening  that  did  not  exceed 
one-half  an  inch;  that,  near  the  end  of  the  fifth  week,  the  union 
being  sufficiently  advanced  to  permit  of  active  rotation  of 
the  thigh,  and  no  false  point  of  motion  being  elicited,  the  leg 
was  put  in  a  plaster-of-Paris  splint. 

The  patient  was  then  gradually  allowed  out  of  bed  on  crutches 
with  adequate  support  to  the  thigh  and  with  strict  injunctions 
to  bear  no  weight  on  the  affected  side,  a  nurse  being  in  constant 
attendance.  At  that  time  the  shortening  did  not  exceed  one- 
half  an  inch. 

From  this  time  until  her  discharge  from  the  hospital,  nine 
weeks  after  the  accident,  the  testimony  was  uneventful  with  the 
exception  of  one  fact.  At  the  eighth  week-  the  plaintiff  declared 
that  a  slight  slipping  of  the  crutch  caused  her  to  lose  her  balance 
and  that  although  the  nurse  prevented  a  fall,  the  patient 
involuntarily  placed  a  slight  amount  of  weight  on  the  affected 
side.  The  resultant  pain  was  so  slight  and  of  such  short  duration 
that  the  incident  was  not  reported  to  the  defendant  by  either 
the  nurse  or  the  patient.  In  addition,  the  testimony  of  the 
defendant  showed  that,  contrary  to  his  strict  injunction,  the 
patient,  at  about  this  same  time,  had  made  an  effort  to  get 
out  of  bed  unaided  by  the  nurse  and  in  her  absence  and  had 
felt  a  severe  pain  at  the  point  of  fracture.  It  was  on  the  follow- 
ing day  when  the  defendant,  on  measuring  the  thigh,  found 
a  sudden  increase  in  the  shortening  to  almost  one  inch,  that,  in 
answer  to  his  question,  the  patient  reported  the  above  incident. 
Notwithstanding  this  sudden  increase  in  the  shortening  the 
surgeon  found  no  false  point  of  motion  and  concluded  that  there 
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had  been  some  displacement  of  the  fragments  without  actual 
recurrence  of  the  fracture.  In  the  course  of  the  trial  the  con- 
versation above  cited  was  indignantly  denied  by  the  plaintiff. 

At  the  end  of  the  ninth  week  and  at  her  own  urgent  and 
oft-repeated  request,  the  patient  was  discharged  from  the 
hospital  and  referred  to  her  own  family  physician  in  New  York, 
with  strict  injunction  to  bear  no  weight  on  the  affected  side 
until  four  weeks  later  or  until  the  expiration  of  the  thirteenth 
week  after  the  accident. 

The  family  physician  testified  that  on  several  visits  for  minor 
ailments  before  the  expiration  of  this  time,  he  had  examined 
the  fractured  thigh  and  had  noticed  some  irregularity  but  no 
false  point  of  motion.  He  also  testified  that  he  was  present, 
when,  three  weeks  after  leaving  the  hospital,  the  patient  made 
an  effort  to  bear  the  weight  of  the  body  on  the  affected  side  and 
experienced  such  terrible  pain  at  the  point  of  fracture  that  the 
experiment  was  not  repeated.  An  :r-ray,  taken  four  weeks  later 
or  sixteen  weeks  after  the  accident  had  occurred,  showed  an 
old  obHque  fracture  of  the  lower  end  of  the  shaft  of  the  femur. 
The  line  of  fracture  made  an  angle  of  about  20  degrees  with  the 
shaft,  and  although  in  the  anteroposterior  plane  the  alignment 
was  perfect,  in  the  lateral  plane  the  fragments  appeared  dis- 
placed to  such  an  extent  that  the  posterior  aspect  of  the  upper 
appeared  to  be  in  touch  with  the  anterior  aspect  of  the  lower 
fragment.  The  fragments  seemed  firmly  united  with  callus, 
there  was  no  false  point  of  motion,  and  the  shortening  did  not 
exceed  one  inch. 

Without  the  knowledge  of  the  defendant  a  third  surgeon  saw 
the  plaintiff  in  consultation  four  and  one-half  months  after 
the  accident  and  advised  an  operation  in  which  the  fragments 
were  exposed,  their  ends  freshened  by  the  removal  of  five-eights 
of  an  inch  from  each  fragment  and  after  alignment  they  were 
secured  in  the  usual  way  by  plates.  An  a;-ray,  after  union  had 
taken  place,  showed  some  angular  deviation  notwithstanding 
the  plates  which,  in  the  opinion  of  the  plaintiff's  physician, 
accounted  for  at  least  one-quarter  of  an  inch  of  the  final  shorten- 
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ing.  At  this  stage  the  patient  had  been  examined  by  Dr. 
Bristow  and  his  testimony  as  well  as  that  of  the  plaintiff's 
physician  showed  that  the  final  shortening  did  not  exceed 
two  inches. 

The  removal  of  five-eighths  of  an  inch  from  either  fragment 
together  with  the  one-quarter  of  an  inch  additional  shortening 
due  to  the  final  angular  deviation  proved  conclusively  that 
prior  to  the  operation  the  shortening  could  not  possibly  have 
exceeded  one  inch. 

It  was  further  shown  by  the  testimony  that,  three  weeks 
after  the  accident,  at  the  suggestion  of  the  defendant,  an  effort 
was  made  to  secure  an  a;-ray  with  the  hospital  machine,  but 
the  result  was  unsatisfactory  as  the  machine  proved  to  be  out 
of  order,  notwithstanding  an  attempt  was  made  to  put  it  in 
repair.  It  was  also  shown  that  several  months  would  be  re- 
quired before  the  machine  could  have  been  placed  in  serviceable 
condition.  The  defendant  was  in  no  way  held  responsible  for 
this  failure  as  the  machine  was  the  property  of  the  hospital. 

No  further  attempt  was  therefore  made  to  utilize  the  hospital 
apparatus  and  no  suggestion  was  made  by  either  the  defendant 
or  the  plaintiff  to  call  an  x-ray  expert  from  New  York.  It  was 
in  lieu  of  an  x-ray  that  a  consultation  was  suggested  by  the 
defendant  and  accepted  by  the  plaintiff.  In  the  course  of  the 
trial  the  medical  testimony  of  the  plaintiff  admitted  that  the 
treatment  as  conducted  by  the  defendant  was  a  proper  and 
recognized  form  of  treatment  and  that  the  failure  of  the  defend- 
ant to  suggest  the  calling  of  an  x-ray  expert  constituted  the  sole 
basis  for  the  charge  of  neglect. 

In  his  charge  to  the  jury  the  judge  called  attention  especially 
to  the  fact  that  the  defendant  had  failed  to  suggest  the  taking 
of  an  x-ray  after  the  failure  of  the  hospital  apparatus  by  a 
specialist  from  New  York  (25  miles  distant)  and,  in  the  opinion 
of  the  defendant's  counsel,  it  was  the  special  prominence  given 
this  fact  that  led  to  the  unfortunate  verdict. 

The  first  question  suggested  is  as  follows:  With  firm  union 
between  the  fragments  of  a  broken  shaft  of  the  femur  and  with 
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a  shortening  of  an  inch  or  less,  is  an  operation  indicated 
because  on  the  first  attempt  to  bear  the  weight  of  the  body  on 
the  affected  side,  the  patient  experiences  excruciating  pain. 

This  question  is  easily  answered.  The  opinion  would,  I  am 
certain,  be  unanimous  that  more  or  less  severe  pain  on  the 
first  attempt  to  bear  the  weight  of  the  body  on  the  affected 
side  after  a  fracture  of  the  shaft  of  the  femur  had  firmly  united, 
would  not  be  unusual,  especially  in  patients  who  had  sustained 
or  were  still  suffering  from  some  severe  mental  shock,  and  that 
only  the  persistence  of  severe  pain,  unabated,  after  repeated 
attempts  at  walking,  would  indicate  operative  interference. 
That  displacement  in  itself  is  not  a  cause  of  pain  nor  a  barrier 
to  union  is  frequently  demonstrated  by  patients  in  whom  a 
shortening  of  three  inches  or  even  more  from  extensive  over- 
riding of  the  fragments  has  not  prevented  union  sufficiently 
strong  to  bear  without  pain  or  other  inconvenience  than  a  limp 
the  superimposed  weight  of  the  body.  It  must  be  generally 
conceded  that  any  fracture  of  the  shaft  of  the  femur  in  which 
firm  union  takes  place  with  permanent  shortening  not  exceeding 
one  inch  is  a  satisfactory  result  and  that  instances  in  which 
some  shortening  is  not  observed  are  very  rare.  A  moderate 
shortening  in  itself  clearly  indicates  a  corresponding  over- 
riding or  displacement  due  to  the  failure  to  counteract  by  the 
usual  forms  of  extension  and  counterextension  the  stronger 
pull  of  the  powerful  muscles  of  the  thigh.  As  a  matter  of  fact, 
this  difficulty  has  led  to  the  devising  of  more  efficient  methods 
of  powerful  traction  applied  directly  to  the  lower  fragment 
itself,  as  well  as  to  the  advocating  by  Lane  and  others  of  the 
plating  of  every  fracture  of  the  shaft  of  the  femur  where  the 
general  condition  of  the  patient  permits. 

The  question  of  negligence  based  on  the  failure  of  the  attending 
physician  or  surgeon  to  suggest  or  advise  the  taking  of  an  a;-ray 
photograph  in  cases  of  simple  fracture,  presents  a  most  interest- 
ing as  well  as  a  most  important  topic  for  discussion.  It  is  pecu- 
liarly important  in  that  prior  to  the  case  reported  in  this  paper 
there  has  been  no  record  in  either  medical  or  legal  literature 
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in  which  a  plaintifif  has  been  awarded  damages  on  such  an 
allegation. 

The  question  may  be  discussed  most  advantageously  from 
the  medical  as  well  as  from  the  legal  point  of  view.  The  medical 
point  of  view  is  best  approached  by  a  brief  resume  of  the  history 
of  the  rc-ray.  Shortly  after  its  discovery  some  form  of  apparatus 
formed  a  part  of  the  office  equipment  of  many  successful  prac- 
titioners throughout  the  country.  After  a  comparatively  short 
time  experience  taught  that  the  care,  the  development  of  its 
operative  technique,  and  in  short  the  intricate  detail  necessary 
to  procure  satisfactory  results  precluded  its  general  use,  and 
another  specialty  was  born  with  the  result  that  many  costly 
ic-ray  machines  in  the  possession  of  the  busy  practitioner  were 
quickly  consigned  to  the  scrap  heap. 

Ranking  from  this  time  with  the  specialties,  those  engaged 
in  it  formed  a  group  of  which  the  functions  were  quite  analagous 
to  the  functions  of  special  consultants  in  other  branches  of  medi- 
cine. Under  such  circumstances  and  with  such  functions  their 
services  in  aiding  the  diagnosis  and  treatment  of  cases  of 
fracture  were  essential  only  when  the  bone  at  the  point  of 
fracture  was  so  deeply  seated  that  accurate  diagnosis  was 
impossible  or  if  diagnosis  had  been  made,  when  the  excessive 
thickening  of  the  overlying  soft  parts  made  satisfactory 
reduction  of  the  fragments  difficult.  Under  these  conditions 
the  assistance  of  the  roentgenologist  became  of  great  value. 
Is  then  the  function  of  the  ic-ray  specialist  to  be  extended  to 
those  cases  of  fracture  in  which  the  attending  surgeon  by  methods 
of  diagnosis  and  reduction  evolved  through  centuries  of 
observation  and  investigation  can  be  reasonably  certain  that 
the  fragments  are  in  such  apposition  that  satisfactory  union 
may  be  expected?  The  writer  believes  that  this  is  no  more 
essential  than  it  is  to  call  a  special  consultant  in  every  case  of 
pneumonia,  appendicitis,  or  strangulated  hernia.  Is  not,  as 
a  matter  of  fact,  the  consultant  called  more  frequently  at  the 
request  of  the  family  than  with  any  hope  of  benefit  from  his 
advice?    And  is  it  not  with  the  same  spirit,  the  spirit  of  self -pro- 
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tection,  that,  in  cases  of  fracture  or  dislocation,  an  a;-ray  is 
suggested  when  the  surgeon  is  morally  certain  that  the  fragments 
are  in  apposition  or  that  the  dislocation  has  been  successfully 
reduced?  Is  not  the  fear  of  Htigation  in  the  event  of  non-union 
or  other  unfortunate  result,  in  no  way  the  fault  of  the  surgeon, 
a  very  strong  incentive  for  generally  advising  an  a;-ray  irre- 
spective of  the  location  of  the  fracture?  The  writer  beHeves 
that  these  questions  must  be  answered  affirmatively  and  that 
it  is  time  to  establish  the  principle  that  the  use  of  the  x-ray, 
although  in  many  instances  most  desirable,  yet  in  many  cases 
is  not  indispensable  to  the  proper  treatment  of  a  fracture. 
That  such  a  principle  should  be  estabhshed  is  all  the  more 
essential  in  view  of  the  fact  that,  ha\'ing  become  a  specialty, 
the  use  of  the  x-ray  is  frequently  inaccessible  in  many  cases 
of  fracture.  Should  any  method  of  diagnosis  or  treatment  be 
regarded  as  indispensable  when  it  is  not  generally  applicable? 
Should  the  physician  in  a  scattered  community  remote  from 
an  x-ray  laboratory,  be  subject  to  litigation  because  he  fails 
to  ad\ise  or  suggest  the  need  of  an  x-ray?  This  question  is  best 
answered  by  quoting  the  legal  statute  of  the  State  of  New  York 
as  follows: 

"A  physician  is  bound  to  have  a  reasonable  degree  of  skill 
and  learning,  and  having  that  reasonable  degree  of  skill  and 
learning,  he  is  bound  to  exercise  it  with  reasonable  care,  and 
what  his  reasonable  care  is,  is  that  care  which  the  ordinary 
careful  and  prudent  practitioner  usually  ordinarily  exercises 
in  the  locality  in  which  the  physician  is  practising." 

In  view  of  this  statute  the  treatment  accorded  by  the  physician 
must  be  that  ordinarily  exercised  in  the  community  of  which 
he  forms  a  part.  In  almost  no  community  outside  of  large 
cities  are  efficient  x-ray  machines  found,  and  even  in  large  cities 
the  smaller  hospitals  are  not  always  provided  with  adequate 
x-ray  apparatus.  In  the  community  in  which  the  alleged  mal- 
practice occurred  no  x-ray  machine  was  in  working  order, 
but  this  fact  did  not  prevent  the  judge  from  connecting  this 
suburb,  although  25  miles  distant,  with  New  York  proper  and 
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thereby  compelling  the  defendant  to  measure  up  both  in  know- 
ledge and  in  efficiency  to  a  standard  which  did  not  obtain 
in  the  community  in  which  he  lived. 

Finally,  is  the  physician  or  surgeon  liable  to  damages  because 
of  his  failure  to  advise  a  consultant?  Irrespective  of  the  nature 
of  the  disease  or  trauma  and  irrespective  of  the  locality  in  which 
it  occurred,  how  endless  would  be  the  resulting  litigation  if 
such  omission  constituted  neglect.  Whether  the  object  of  such 
a  suggested  consultation  were  to  aid  in  diagnosis  or  whether 
to  suggest  a  way  to  prolong  the  life  of  one  hopelessly  ill,  the 
frequency  of  examples  of  such  neglect  would  be  beyond  com- 
putation. The  writer  firmly  believes  that  arrangements  for 
consultation  are  made  at  the  request  or  suggestion  of  either 
the  surgeon  or  some  member  of  the  patient's  family,  and  that 
in  the  latter  event  the  fact  that  such  a  consultation  was  not 
deemed  necessary  and  therefore  not  suggested  by  the  surgeon 
can  in  nowise  be  construed  as  neglect. 

Lack  of  time  precludes  the  consideration  of  the  many  uncer- 
tainties connected  with  the  interpretation  of  the  a;-ray  picture 
itself.  It  is  a  well-known  fact  that  on  exploration  a  condition 
may  be  found  essentially  different  from  that  which  the  x-ray 
seemed  to  indicate  and,  similarly,  deformities  may  be  either 
exaggerated  or  minimized  by  the  manner  in  which  the  photo- 
graph is  secured.  Space  also  precludes  the  consideration  more 
minutely  of  the  question  of  the  inaccessability  of  the  x-Ta.y 
owing  to  distance  from  large  centres,  and  a  most  important  fact, 
that  even  in  large  centres  some  hospitals  are  conducted  with- 
out the  advantages  of  an  x-ray  apparatus,  may  not  have  been 
duly  emphasized.  Suffice  it  to  say  that  after  careful  consider- 
ation of  the  many  phases  of  the  question,  although  in  many 
instances  a  most  important  and  valuable  aid  in  the  diagnosis 
and  treatment  of  fractures,  the  use  of  the  x-ray  must  not  be 
judged  indispensable,  and  the  neglect  to  advise  its  use  should 
in  no  instance  constitute  a  basis  for  the  recovery  of  damages. 
Should  such  a  principle  prevail  the  time  is  not  far  distant  when 
the  prospect  of  litigation  will  prevent  those  most  competent 
from  undertaking  the  care  and  treatment  of  cases  of  this  character. 
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We  have  for  consideration  lesions  affecting  three  bones:  the 
patella,  the  tibia,  and  femur. 

The  Patella.  In  1906,  Dr.  David  Scannell  published  a 
valuable  paper  upon  compound  fracture  of  the  patella/  which 
included  a  tabulation  of  all  fractures  in  the  Boston  City  Hospital 
in  forty-two  years.  According  to  this  tabulation  there  were 
during  this  period  38,627  fractures  of  all  kinds,  of  which  660 
were  closed  and  8  open  (compound)  fractures  of  the  patella. 
A  careful  examination  of  the  records  from  January,  1906,  to 
May  I,  1913,  reveals  211  simple  and  3  open  patella  fractures  in 
addition,  so  that  from  May  24,  1864,  to  January  i,  1913,  there 
have  been  a  total  of  871  simple,  and  11  open  fractures  of  the 
patella  treated  at  the  Boston  City  Hospital. 

Scannell  compared  his  figures  with  those  of  Gurlt  (Hamburg, 
1862)  who  reported  51,938  fractures  from  London  hospitals. 
This  author  found  that  fracture  of  patella  constituted  1.27  per 
cent,  of  all  fractures.  Stimson,  191 2,  in  14,566  fractures  at  the 
Hudson  Street  Hospital,  New  York  City,  found  183  fractures  of 
the  patella,  or  1.26  per  cent.  Scannell  found  the  per  cent,  to 
be  1.9,  and  it  is  probable   that  the  relative  frequency   of  this 

•  Compound  Fractures  of  the  Patella:  Report  of  an  Unusual  Case.  Tabu- 
lation of  all  Fractures  in  the  Boston  City  Hospital  in  Forty-two  years.  David 
D.  Scannell,  M.D.,  Boston  Med.  and  Surg.  Jour.,  November  15,  1906. 
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fracture  has  slowly  increased,  so  that  it  now  forms  distinctly 
more  than  2  per  cent,  of  the  fractures  occurring  in  Boston,  and 
presumably  throughout  the  United  States, 

More  and  more  has  it  become  evident  that  the  cause  of  this 
fracture  is  muscular,  or  indirect  violence,  in  the  large  majority 
of  cases.  The  fact  that  only  11  of  882  cases  were  open  fractures 
argues  strongly  for  this  view,  because  it  is  highly  improbable 
that  if  direct  violence  were  the  frequent  cause,  open  fractures 
would  be  so  rare  (but  little  more  than  i  per  cent,  of  all  patella 
fractures).  The  writer  has  been  impressed  by  the  fact  that  the 
amount  of  muscular  violence  required  to  fracture  the  patella 
may  be  apparently  slight,  and  it  may  be  part  of  some  action 
habitually  performed  by  a  healthy  man.  For  instance  (personal 
knowledge),  3  cases  have  occurred  in  athletes  in  the  customary 
preliminary  effort  of  turning  a  somersault.  A  majority  of 
patients,  however,  believe  that  the  patella  is  broken  by  the 
direct  violence  of  the  fall,  and  only  by  careful  questioning  is 
the  accurate  history  obtained. 

Muscular  violence  of  course  produces  the  transverse  or  tear 
fracture,  with  considerable  separation  of  fragments;  direct 
violence  results  in  the  comminuted  or  multiple  fracture,  often 
with  little,  occasionally  (if  a  strong  prepatellar  bursa  remains 
intact)  with  no  separation.  In  this  latter  class  of  cases  mistakes 
may  be  made,  since  the  typical  signs,  including  crepitus,  separ- 
ation of  fragments,  loss  of  function,  may  be  absent.  One  sign, 
however,  is  always  present,  an  increase  in  the  intra-articular 
fluid,  either  synovia  or  blood  or  both,  obHterating  the  normal 
hollows  or  dimples  of  the  joint.  In  any  acute  traumatic  synovitis, 
therefore,  fracture  of  patella  should  be  suspected,  and  positively 
ruled  out  before  establishing  treatment  and  giving  prognosis. 

Of  418  cases  treated  since  1895,  245  have  been  operated  and 
173  treated  expectantly.  The  percentage  of  cases  subjected 
to  operation  grows  rapidly  in  recent  years;  13  cases  were  ad- 
mitted from  January  i  to  May  i,  19 13,  and  every  one  has  been 
sutured.  In  the  early  years,  drilling  the  fragments  and  wiring 
was  the  routine  procedure.     At  present,  though  details  vary 
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with  the  large  number  of  surgeons,  suture  with  catgut  or 
kangaroo  is  the  rule.  In  the  records  of  fifteen  and  twenty 
years  ago  there  are  frequent  references  to  secondary  operation 
for  the  removal  of  wire,  though  the  results  on  the  whole  were 
very  good;  patients  were  kept  in  the  hospital  almost  twice 
as  long  as  at  present;  in  1895  and  1896  the  duration  of  hospital 
treatment  was  from  six  to  ten  weeks,  at  present  it  is  less  than 
half  as  long. 

Since  1895,  only  7  cases  of  refracture  have  been  found  in  the 
records,  and  4  of  these  are  within  the  past  year,  the  others  being 
much  earHer.  Unquestionably  the  tendency  to  limit  the  stay 
in  the  hospital,  has  diminished  the  enforced  idleness  of  the 
patient,  but  undoubtedly  the  present  tendency  is  to  let  the 
patients  leave  the  hospital  a  Httle  too  early.  A  sutured  patella 
will  not  stand  a  sudden  strain  four  weeks  after  the  operation 
and  refracture  will  inevitably  occur  in  a  certain  number  of  cases, 
if  patients  are  discharged  under  conditions  which  favor  care- 
lessness and  permit  accident.  In  one  of  the  four  recent 
refractures,  the  condition  was  open,  though  sustained  seven 
weeks  after  the  original  operation.  Precise  conclusions  as  to 
liabihty  of  refracture  in  operated  as  compared  with  non-operated 
cases  are  not  possible,  since  the  number  is  too  small,  but  the 
writer  beUeves  that  the  chance  is  about  an  even  one,  the  oper- 
ated cases  being,  perhaps,  a  trifle  more  liable  to  refracture. 
In  a  series  of  cases  reported  in  England  some  years  ago,  the 
conclusion  drawn  was  that  bony  union  in  fracture  of  the  patella 
does  not  lessen  the  chance  of  refracture,  and  bony  union  occurs 
only  as  a  result  of  operation,  except  in  very  rare  instances. 

It  was  a  surprise  to  find  that  there  were  no  less  than  six  deaths 
due  either  to  deUrium  tremens  (4)  or  to  pneumonia  (2)  in  the 
series  of  418  cases  since  1895.  Of  these  one  died  of  pneumonia 
after  operation;  one  of  deUrium  tremens  after  operation  (the 
writer's  case).  The  four  others  were  treated  without  operation; 
one  died  of  pneumonia  and  three  of  delirium  tremens.  Still 
another  patient  developed  severe  and  long-continued  delirium 
tremens  while  in  the  hospital,  but  eventually  recovered.    There 
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were  two  deaths  from  causes  other  than  these,  so  that  the  total 
mortality  was  8  in  418  cases,  or  nearly  2  per  cent. 

The  writer's  fatal  case  above  mentioned  was  a  middle-aged 
sailor  noted  to  be  nervous  and  tremulous  at  entrance.  His 
condition  improved,  and  seemed  normal  on  the  tenth  day,  when 
suture  was  performed.  Immediately  tremor  returned  and  again 
disappeared,  only  to  develop  once  more  on  the  tenth  day  after 
operation.  The  wound  was  clean,  the  joint  normal,  and  the 
skin  sutures  had  been  removed;  he  passed  into  stupor  and  died 
five  days  later.  Autopsy  was  not  permitted.  This  death  is 
not  to  be  attributed  to  the  operation  for  fracture  of  the  patella, 
but  to  a  mistake  in  surgical  judgment  in  instituting  any  surgical 
procedure  of  whatever  nature.  It  is  possible  that  the  man  would 
have  died  even  without  operation,  as  did  the  four  others. 

The  writer,  in  common  with  many  others,  has  passed  through 
the  period  of  drilling  fragments,  and  using  wire.  Since  the 
publication  of  Dr.  Joseph  Blake's  paper  in  1904,  however,  his 
classification  and  technique  have  been  adopted  and  modified 
little  if  at  all.  The  treatment  is  based  upon  the  assumption 
that  the  condition  is  more  a  rupture  of  a  tendon  and  a  joint 
capsule  than  a  fracture  of  a  bone.  In  the  writer's  series  of  some 
30  cases,  operation  has  been  performed  on  the  seventh  to  tenth 
day.  Preliminary  injection  of  the  joint  practised  by  Dr.  Murphy 
has  not  been  done,  the  tear  in  the  lateral  capsule  is  closed  with 
interrupted  sutures  of  No.  2  plain  catgut,  after  all  clots  have 
been  removed  from  the  joint,  using  for  this  purpose  instruments, 
not  gauze;  the  torn  periosteum  is  lifted  from  between  the  patellar 
fragments  and  sutured  across  the  line  of  fracture,  after  a  half 
purse  string  suture  placed  at  either  side  of  the  patella  has  closely 
approximated  the  fragments;  silkworm  gut  sutures  close  the  skin 
tightly,  and  without  drainage:  a  padded  ham  splint  is  applied 
and  the  leg  elevated;  stitches  removed  from  the  skin  on  the 
tenth  to  twelfth  day.  At  the  end  of  two  weeks  gentle  lateral 
motion  of  the  patella  is  made;  passive  flexion  of  knee  through 
a  small  arc  in  three  weeks;  gentle  active  motion  of  knee  in  four 
to  five  weeks;  patient  discharged  in  four  to  six  weeks,  to  wear 
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splint  until  eight  weeks  after  the  operation.  It  is  expected  that 
if  these  directions  are  carefully  followed,  the  patient  should  be 
at  work  in  or  within  three  months,  with  a  strong  knee  and  from 
60  to  90  degrees  flexion. 

In  one  case  a  much  less  satisfactory  result  is  known  to  have 
followed  operation,  because  the  patient,  a  very  nervous  young 
woman,  could  not  be  made  to  bend  her  knee  or  use  her  leg; 
at  three  months  she  had  less  than  20  degrees  flexion;  she  then 
accidentally  struck  the  knee  against  a  sharp  object,  and  fearing 
refracture,  again  refused  to  use  it.  At  length,  after  active  massage 
was  insisted  upon  and  vigorously  instituted,  she  began  to  gain 
and  when  last  seen  had  about  50  degrees  flexion  and  a  useful 
leg.  Such  unwillingness  to  bend  the  knee,  a  not  infrequent 
occurrence,  is  one  of  the  most  effective  causes  of  inadequate 
results,  and  is  not  easy  to  overcome;  it  emphasizes  the  impor- 
tance of  careful  treatment  after  the  patient  has  left  the  wards,- 
a  thing  not  always  easy  to  compel  in  the  careless  modern  city 
dwellers. 

Open  Fractures.  Of  the  n  cases  since  1864,  8  reported 
by  Scannell  and  3  since  his  publication,  only  4  (Scannell  i, 
Blake  i)  have  been  entirely  without  infection;  2  were  slightly 
and  superficially  infected;  3  moderately,  though  not  harmfully 
infected,  and  2  seriously  infected.  One  of  the  very  early  cases 
(1889)  died  of  delirium  tremens  two  weeks  after  operation  (this 
is  not  included  in  the  cases  of  death  described  above). 

One  of  the  writer's  2  cases  of  refracture  was  compound; 
the  patient  celebrated  his  discharge  by  getting  drunk,  seven 
weeks  after  the  original  operation;  he  fell  down  stairs;  was 
brought  to  the  hospital  with  the  wound  torn  wide  open,  the 
fragments  separated  at  least  three-quarters  of  an  inch,  and  the 
joint  full  of  blood  clot  and  dirt.  The  skin  was  scrubbed  and 
cleansed  with  excessive  thoroughness,  and  the  joint  irrigated 
with  gallons  of  hot  salt  solution,  the  capsule  then  closed  as 
at  the  previous  operation,  and  the  skin  sutured  tightly.  The 
convalescence  was  absolutely  normal  without  the  sUghtest 
rise  of  pulse  or  temperature.     The  result  at  the  time  of  dis- 
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charge  from  the  hospital  was  as  good  as  that  of  the  simple 
fracture  after  operation,  and  this  is  true  of  the  other  compound 
fractures  in  which  there  was  little  or  no  suppuration. 


EPIPHYSEAL   SEPARATION   OF    (a)    FEMUR)    (b)    TIBIA 

(a)  Femur.  Drs.  Binney  and  Lund  have  just  finished  a  careful 
and  complete  paper/  based  upon  a  study  of  all  cases  of  separation 
of  the  lower  epiphysis  of  the  femur  recorded  in  the  Boston  City 
Hospital  since  1898.  The  paper  is  about  to  be  published  and 
the  authors  have  kindly  permitted  me  to  summarize  some  of 
their  findings. 

18  cases,  from  six  to  nineteen  years  of  age,  were  admitted  to 
the  hospital  since  1898.  Of  these,  13  were  simple,  and  5  open 
or  compound;  hyperextension  was  the  cause  in  almost  every 
instance,  the  exceptions  being  direct  violence;  14  were  injured 
in  wagon  accidents,  no  less  than  7  having  the  leg  caught  in  the 
spokes  of  the  revolving  wheel ;  the  deformity  varied  from  a  very 
slight,  to  an  extreme  degree,  in  i  case  the  diaphysis  projecting 
four  inches  through  the  popliteal  space.  In  16  cases  the  epiphysis 
was  moved  forward,  in  2  the  displacement  was  lateral.  In  a 
majority  of  instances  the  reduction  of  deformity  was  easily 
accomplished  under  ether;  in  6  cases  the  reduction  was  either 
difficult,  or  recurred,  requiring  repeated  manipulations;  in  2 
cases,  serious  deformity  persisted  in  spite  of  every  effort:  i  case 
(open)  came  to  amputation  on  account  of  interference  with  the 
circulation  by  pressure  of  lower  end  of  diaphysis  upon  the 
vessels;  i  (open)  was  compHcated  by  infection  with  gas  bacillus, 
the  leg  being  saved  but  with  poor  result  owing  to  recurring 
forward  displacement  of  the  epiphysis.  In  i  the  recurring  de- 
formity was  overcome  by  open  operation  and  fixation  with  a 
wire  nail  driven  through  the  external  condyle  into  the  epiphysis, 
with  a  perfect  result.  The  method  of  maintaining  position 
after  reduction  was:  (i)  Simple  fixation  on  ham  splint  or  in 

1  Boston  City  Hospital  Reports,  1913. 
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plaster;  (2)  fixation  in  moderate,  occasionally  in  extreme, 
flexion.    Operation  (a)  suture  of  periosteum;  (b)  fijxation  by  nail. 

Screws,  plates,  and  mechanical  de\dces  are  reported  to  have 
been  used  by  others,  but  it  is  ob\dous  that  they  should  be 
avoided  except  as  an  absolutely  last  resort,  and  should  always 
be  removed  as  soon  as  union  is  firm.  The  results  at  the  time 
of  leaving  the  hospital  were  remarkably  good,  considering  the 
severity  of  the  conditions;  position  must  of  course  be  con- 
trolled by  frequent  x-rays;  the  knee-joint  was,  apparently,  not 
permanently  aflfected  in  any  of  the  cases. 

While  examining  the  records  I  have  found  2  additional  cases 
of  separation  of  the  femoral  epiphysis,  in  which  the  index 
diagnosis  was  misleading:  i  comphcated  a  very  severe  fracture 
of  the  mid  shaft  of  femur,  in  a  boy,  aged  twelve  years;  in  this 
instance  the  displacement  was  slight  and  the  ultimate  result 
good.  The  second  was  at  first  considered  a  fracture,  but  careful 
x-rays  showed  it  to  be  a  dislocated  epiphysis,  in  front  of  femur. 
Three  efforts  at  manual  reduction  were  ineffective,  and  open 
operation  was  necessary.    This  makes  a  total  of  20  of  these  cases. 

(b)  Separation  of  Upper  Epiphysis  of  Tibla..  This  con- 
dition, recognized  and  described  as  a  separate  entity,  is  found 
only  twice  in  the  City  Hospital  Records.  It  seemed  inexpHcable 
to  the  writer,  until  he  was  informed  by  Dr.  James  Stone,  that 
not  a  single  instance  is  recorded  in  the  records  of  the  Boston 
Children's  Hospital.  Conversation  with  other  surgeons  lends 
authority  to  the  statement  that  separation  of  this  epiphysis  is 
extremely  rare  indeed;  apparently  violence  which  might  be 
expected  to  produce  it,  in  reaUty  acts  upon  the  lower  end  of 
the  femur  and  its  epiphysis,  the  tibia  remaining  uninjured, 
unless  a  true  fracture  results.  In  the  2  cases  treated  at  the  City 
Hospital  the  displacement  was  slight,  and  fixation  gave  excellent 
results.  While  examining  x-ray  plates  of  the  knee,  the  writer 
discovered  2  previously  unrecognized  cases  of  the  condition 
first  described  by  Osgood,  of  Boston,  in  1903,^  and  now  called 

*  Lesions  of  the  Tibial  Tubercle  Occurring  during  Adolescence.  Robert  B. 
Osgood,  M.D.,  Boston  Med.  and  Surg.  Jour.,  January  29,  1903. 
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the  Osgood-Schlatter  disease.  It  is  a  partial  or  complete  separ- 
ation of  the  tubercle  of  the  tibia,  occurring  in  youth.  Osgood 
points  out  that  while  the  upper  tibial  epiphysis  includes  in  an 
anterior  lip  the  tubercle  of  the  tibia,  the  latter  sometimes  has 
a  separate  centre  of  ossification;  the  patella  tendon  inserts  into 
this  tubercle,  though  the  tendon  has  accessory  lateral  bands 
going  to  the  sides  of  tibia.  The  first  pull  of  the  powerful  quad- 
ratus  femoris  muscle,  however,  is  delivered  upon  the  tubercle, 
and  at  tinies  separates  it  completely,  at  times  lifts  the  lower 
extremity  partially  away  from  the  shaft.  The  2  Boston  City 
Hospital  cases  occurred  in  boys,  aged  eleven  and  fourteen  years 
and  were  said  to  be  due  to  a  fall  or  the  effort  to  prevent  a  fall. 
There  was  local  tenderness  and  the  question  of  incipient  bone 
disease  or  of  a  fracture.  The  degree  of  separation  was  slight, 
but  taken  in  connection  with  the  history  and  symptoms,  leaves 
little  doubt  of  the  character  of  the  lesion.  Rest  and  fixation  are 
indicated,  operation  is  very  rarely  needed,  and  results  are  good. 

The  records  also  contain  4  cases  of  epiphysitis  of  the  head 
of  the  tibia,  in  which  trauma  apparently  played  a  part.  It  is 
possible  that  a  separation  may  have  been  the  original  condition 
in  some  of  these.  One  suppurated,  and  was  operated,  but 
eventually  died;  a  second  was  operated  and  recovered;  the 
others  recovered  without  operation. 

(c)  Fracture  of  the  Head  of  the  Tibia  Into  the  Joint. 
This  lesion  is  much  more  common  than  the  separation  of  the 
corresponding  epiphysis,  but  less  common  than  a  corresponding 
fracture  of  the  lower  end  of  the  femur. 

A  recent  law  suit  in  Massachusetts  called  attention  to  the 
fact  that  this  high  fracture  of  the  tibia  may  easily  be  overlooked 
by  excellent  general  practitioners.  In  the  case  in  question  the 
injury,  a  fall  from  a  step  ladder,  was  treated  as  a  severe  contusion 
and  sprain  of  the  knee.  Limitation  of  motion,  together  with 
continued  swelling  and  tenderness  of  the  joint,  caused  the 
patient  after  some  weeks  to  go  to  a  hospital,  where  the  :r-ray 
showed  a  fracture  of  the  outer  tuberosity  of  the  tibia,  united 
in  fairly  good  position.    Whether  a  better  result  could  have  been 
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obtained  if  the  diagnosis  was  correctly  made  in  the  beginning, 
is  an  open  question.  In  the  past  year  2  cases  have  been  admitted 
to  the  writer's  service  as  rupture  of  the  internal  lateral  Hgaments 
of  the  knee,  in  both  of  which  a  fracture  of  the  inner  tuberosity 
could  be  determined  by  careful  examination;  crepitus  was  not 
obtained,  but  slight  mobility  and  exquisite  tenderness  below 
the  insertion  of  the  lateral  ligament  made  the  diagnosis  probable 
before  confirmation  by  the  :r-ray.  Just  as  the  sprain  fracture 
at  the  ankle-joint  is  more  frequent  than  was  formerly  supposed, 
so  the  rupture  of  the  lateral  knee  ligament  is  very  apt  to  carry 
with  it  a  larger  or  smaller  fragment  of  the  head  of  the  tibia. 
Repeated  x-rays  are  necessary  to  rule  out  such  a  fracture  in 
cases  where  it  may  be  suspected. 

The  question  of  massage  and  early  motion  are  naturally 
influenced  by  such  a  condition,  and  the  prognosis  as  to  complete 
motion  must  be  more  guarded.  As  a  rule  reduction  under  ether, 
fixation,  and  appropriate  padding  will  maintain  good  position, 
but  it  may  occasionally  be  necessary  to  use  a  wire  nail  or  to 
insert  a  plate;  this  is  a  less  serious  procedure  than  in  the  corre- 
sponding fractures  of  the  femur,  since  a  small  plate  might  be 
inserted  without  necessarily  invading  the  knee-joint.  Dr.  Lund 
succeeded  in  getting  an  excellent  result  by  the  use  of  a  wire 
nail  in  a  case  of  fracture  of  the  internal  condyle  of  the  tibia 
with  partial  dislocation  of  the  lower  leg.  Repeated  attempts 
to  maintain  position  of  the  broken  tuberosity  were  unavaiUng, 
until  the  nail  was  inserted.    The  result  was  excellent. 

A  careful  examination  of  the  records  of  the  last  three  years 
reveals  18  cases  of  very  high  fracture  of  the  tibia  into  the  knee- 
joint.  The  etiology  is  in  the  majority  of  instances  a  fall  striking 
at  the  point  of  fracture,  though  in  one  instance  it  was  a  crush 
between  logs,  and  in  another  it  is  said  to  have  occurred  (together 
with  a  high  fracture  of  the  fibula)  by  a  sudden  twist  resulting 
from  an  attempt  to  board  a  rapidly  moving  trolley  car,  a  most 
unusual  example  of  a  torsion  fracture.  In  about  one-half  the 
cases,  the  correct  diagnosis  was  not  made  even  in  the  hospital 
until  x-ray  plates  were  taken,  and  these  at  times  revealed  frac- 
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tures  of  one  or  other  tuberosities  without  displacement,  i  case 
had  been  considered  by  an  excellent  surgeon  as  a  dislocated 
internal  semilunar  cartilage.  In  3  of  the  18  cases,  i  or  more 
vertical  median  fissures  existed,  constituting  fracture  of  both 
tuberosities;  i  case  was  compound,  with  a  triangular  bit  broken 
from  the  front  of  the  tibia. 

Marked  synovitis  is  recorded  only  a  few  times,  and  the  results 
at  the  time  of  discharge  were  unexpectedly  good,  though  the 
arc  of  motion  is  not  always  given.  The  compound  fracture 
suppurated  and  was  repeatedly  operated,  leaving  a  knee  with 
much  diminished  power  of  flexion. 

SuPRACONDYLOiD  FRACTURE  OF  Femur.  In  the  records  from 
1877  to  1891,  27  cases  are  noted  as  "fracture  of  femur  at  knee." 
Of  these  i  had  a  coincident  fracture  of  the  patella,  i  was  a 
fracture  of  the  external  condyle,  2  of  the  internal  condyle  and  i 
a  T  fracture.  One  died  on  the  day  after  entrance  and  a  second 
after  an  amputation  of  the  thigh.  The  others  were  discharged 
either  "well,"  or  "relieved."  There  were  no  x-rays  in  this 
series. 

For  the  three  years  previous  to  1913,  there  were  admitted 
20  cases  in  which  fracture  of  the  lower  end  of  the  femur  invaded 
the  knee-joint.  Of  these  2  were  compound;  i  of  these  had  other 
injuries,  and  the  patient  was  in  profound  shock,  gas  bacillus 
infection  developed,  followed  by  pneumonia,  and  the  patient 
died  on  the  fifth  day.  The  second  was  in  a  child,  aged  four  years, 
with  very  extensive  lesions  of  the  soft  parts;  sepsis  developed, 
amputation  was  recommended  and  refused  for  three  days; 
hip-joint  amputation  was  finally  done,  but  death  occurred 
five  days  later.  One  case  of  simple  fracture  died  in  five  days, 
but  this  was  also  complicated  by  other  injuries. 

The  term  supracondyloid  fracture  of  femur  is  elastic.  As 
a  rule  it  is  used  to  mean  fracture  below  the  lower  third  of  the 
shaft.  It  is  often  oblique,  and  a  majority  of  oblique  supracondy- 
loid fractures  involve  the  knee-joint,  either  directly,  or  through 
the  subcrureus  bursa.  The  deformity  is  almost  invariably  of 
lower  fragment  backward,  and  this  is  maintained  by  interposition 
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of  soft  parts,  and  pull  of  calf  muscles.  In  the  vast  majority 
of  cases  hyperextension,  or  the  carrjdng  forward  of  the  extended 
leg,  the  thigh  being  fixed,  will  produce  separation  of  the  epiphysis 
in  the  young,  and  supracondyloid  fracture  in  the  adult. 

In  the  20  cases  of  this  series,  one  only  showed  a  forward 
displacement  in  an  adult.  There  was  a  single  case  in  a  boy, 
aged  eleven  years,  which  gave  every  clinical  symptom  of  a 
separated  epiphysis;  the  a:-ray,  however,  showed  a  fracture  of 
the  shaft  a  scant  inch  above  the  epiphysis  with  an  angular 
(30  degree)  displacement  forward  from  this  point.  This  is  the 
only  case  found  in  which  history  of  accident,  and  clinical  signs 
in  a  child,  pointed  directly  to  epiphyseal  separation,  and  yet 
a  fracture  was  demonstrated  as  the  actual  lesion.  There  was 
also  one  fracture,  3  inches  above  the  condyles,  in  a  boy,  with 
lower  fragment  posterior,  this  being  the  only  instance  of  the 
adult  type  of  supracondyloid  fracture  in  a  child. 

Five  of  the  20  cases  were  treated  by  open  operation;  once 
the  lower  fragment  was  pried  into  place,  and  remained  in  fair 
position;  once  it  was  wired,  with  a  fair  result;  three  times  Lane's 
plates  were  used  with  moderately  good  results.  The  other 
cases  were  treated  either  by  direct  extension,  or  extension  and 
the  double  incHned  plane;  in  one  the  leg  was  held  at  right 
angles,  for  the  first  two  weeks,  as  this  seemed  to  keep  the  lower 
fragment  from  displacement. 

The  indications  for  operation  have  seemed  to  be,  marked 
and  persistent  deformity,  danger  of  weak  union,  and  rotation 
of  condyles  by  backward  displacement  of  upper  end  of  lower  frag- 
ment, so  that  flexion  of  knee  may  be  seriously  limited.  Men 
differ  widely  upon  the  degree  of  these  elements  which  makes 
operation  imperative;  certain  cases  of  extreme  comminution 
of  supracondyloid  shaft,  which  refuse  operation,  obtain  un- 
expectedly good  results  (one  such  case  is  at  present  in  the  wards) ; 
and  at  times  operation  does  not  accomplish  what  seems  fair 
to  expect.  On  the  whole,  open  operation  for  supracondyloid 
fractures  will  probably  be  a  little  more  frequent  in  the  future 
than  in  the  past.    But,  as  in  all  other  localities,  non-operative 
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methods  should  have  most  thorough  and  thoughtful  consider- 
ation before  being  discarded. 

The  diagnosis  rests  ultimately  upon  the  x-ray  but  may  be 
made  clinically  more  and  more  accurate  by  continued  thought 
and  care. 

Conclusions.  The  five  principal  traumatic  bone  lesions  in- 
volving the  knee  directly  or  indirectly,  are  influenced  less  than 
might  be  expected  by  the  fact  that  they  invade  the  largest 
joint  in  the  body. 

With  the  exception  of  sepsis,  the  other  complications  added 
to  fractures  in  this  region  are : 

1.  Greater  difficulty  in  maintaining  position  of  fragments. 

2.  Greater  limitation  of  motion  after  union  has  taken  place. 

3.  In  certain  operative  cases,  an  added  danger,  that  of  in- 
vading a  joint  with  a  solid  body. 

4.  Trauma  affecting  the  knee-joint  produces  fracture  of 
patella  most  frequently,  fracture  of  femur  next,  and  fracture  of 
tibia  least  often.  In  persons  under  twenty  years,  such  trauma 
usually  causes  eeparation  of  the  femoral  epiphysis. 


ARTHROPLASTY  FOR  ANKYLOSED  JOINTS 


By  JOHN   B.  MURPHY,  A.M.,  M.D.,  LL.D. 

CHICAGO 


Arthroplasty  is  one  of  the  recognized  procedures  for  the 
treatment  of  ankylosis.  However,  none  but  a  skilled  and 
experienced  surgeon  should  undertake  the  operation  and  he 
only  after  having  performed  it  repeatedly,  first,  on  the  cadaver, 
and  second,  on  animals. 

We  have  done  in  Mercy  Hospital  alone  84  arthroplasties  for 
bony  ankylosis  of  joints,  namely:  hip,  26;  knee,  30;  toe,  2; 
shoulder  (partial),  i;  elbow,  15;  wrist,  i;  and  jaw,  9.  About 
1900,  I  first  became  interested  in  the  surgical  treatment  of  anky- 
losed  joints  by  means  of  arthroplasty.  Basing  my  theory  for 
the  performance  of  arthroplasties  on  the  clinical  observation 
made  by  generations  of  physicians,  that  when  muscle,  fascia, 
ligaments,  or  any  other  tissue  is  interposed  between  the  ends  of 
fractured  bones  a  pseudarthrosis  results,  with  the  formation 
of  intra-articular  cartilage  and  membranes  with  a  fluid  resembhng 
synovia,  and  a  well-developed  fibrous  capsule,  I  undertook 
experiments  on  animals,  looking  toward  the  formation  of  new 
joints,  and  the  result  was  my  original  arthroplasty,  done  July  26, 
1902.  In  other  than  the  hip  the  original  operation  has  undergone 
many  modifications  in  my  hands,  but  the  principles  involved 
have  not  changed. 

In  my  original  article,^  I  discussed  in  detail  the  embryology 
of  joints,  and  in  a  more  recent  series  of  articles,^  I  took  up  the 

'  Amcr.  Med.  Assoc,  May  20,  1905. 

'^  Ibid.,  April,  May,  and  June,  1912:  Amer.  Surg.,  May,  IQ13. 
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subject  at  even  greater  length.  I  have  formulated  definite 
rules  which  apply  to  most  of  the  phases  of  this  subject  which  are 
apt  to  present  themselves  to  the  surgeon. 

The  principal  point  to  be  considered  in  this  connection  is 
the  fact  that  ankylosis  is  the  result  of  various  pathological  con- 
ditions, that  it  involves  many  tissues,  and  that,  therefore,  we 
meet  with  many  varieties  of  ankylosis.  For  clinical  purposes 
we  may  divide  the  ankyloses  into:  (i)  bony;  (2)  cartilaginous; 
(3)  fibrous;  (4)  periarticular-ligamentous-capsular;  and  (5)  extra- 
articular, involving  skin  scars,  tendons,  fascia,  nerves,  and 
arteries.  The  age  of  the  individual  must  be  considered  in  treat- 
ment because,  histologically,  all  tissues  change  with  age.  Anky- 
loses occur  at  all  ages.  They  are  most  common  in  adults,  but 
ankyloses  in  children  are  quite  common,  both  single  and  multiple, 
the  result  of  hematogenous  metastatic  infections. 

In  the  management  of  ankyloses,  the  various  elements  pro- 
ducing the  ankylosis  must  be  taken  into  consideration.  From 
a  practical  standpoint,  however,  the  osseous,  cartilaginous  and 
intra-articular  fibrous  varieties  may  be  considered  under  one 
head.  The  osseous-fibrous  and  capsular  types  of  ankylosis  yield 
only  to  arthroplasty,  whereas  the  periarticular  and  extra- 
articular types  may  be  treated  successfully  by  capsulotomy, 
tendon  elongation,  or  excision  of  the  exostoses.  Whenever  the 
arteries,  nerves,  and  tendons  are  materially  shortened  by  pro- 
longed flexion  of  the  joints,  excision  of  part  of  the  bene  with 
a  view  to  shortening  it  is  the  only  operation  to  be  considered. 
In  this  paper,  however,  we  will  take  up  only  the  bony  types  of 
ankylosis. 

The  main  principle  of  the  operation  consists  in  interposing 
between  the  ends  of  the  bones,  after  their  separation,  some 
material  which  will  prevent  the  recurrence  of  bony  union. 
Various  substances  have  been  used  for  this  purpose,  but  we  are 
firmly  convinced  that  the  best  interposing  material  is  a  pedicled 
flap  of  fat  and  fascia  lifted  from  the  tissues  in  the  neighborhood 
of  the  joint,  or  if  that  is  not  possible,  then  a  detached  flap  of 
fat  and  fascia  from  the  trochanteric  portion  of  the  fascia  lata 


murphy:   arthroplasty  for  ankylosed  joints         69 

may  be  transplanted  between  the  ends  of  the  bones,  as  we  have 
done  in  two  cases.  We  have  observed  these  cases  for  so  long 
a  time  that  we  are  assured  of  the  correctness  of  this  statement. 
Homo-  and  hetero-transplants  are  not  uniform  in  results. 

Next  in  importance  is  the  restoration  of  the  normal  anatomical 
conformation  of  the  joint,  as  nearly  as  possible,  in  order  that  the 
patient  will  have  a  useful  as  well  as  a  movable  joint.  In  the  case 
of  the  knee,  for  instance,  he  must  be  able  not  only  to  support 
the  weight  of  his  body  on  the  operated  leg,  but  he  must  be 
able  to  walk,  to  run,  and  to  climb  stairs. 

It  is  only  natural  that  a  rather  extensive  cHnical  experience 
extending  over  a  period  of  eleven  years,  preceded  by  very  ex- 
tended and  careful  experimental  work,  has  made  us  rather 
positive  in  our  statements  and  firm  in  our  convictions. 

In  general,  the  elements  which  have  contributed  most  to 
the  failures  following  arthroplasty  have  been:  (i)  the  insuffi- 
cient or  deficient  exsection  of  the  capsule  and  ligaments;  (2) 
insufficient  interposition  of  fat  and  fascia  between  the  separated 
bony  surfaces;  (3)  infection;  (4)  sensitiveness  to  pain  on  motion 
after  operation.  Where  osseous  union  has  existed  it  is  important 
to  separate  the  bones  in  the  normal  line  of  union  as  nearly  as 
possible.  All  bony  prominences  that  may  impinge  against  other 
bones  in  extreme  degrees  of  motion  should  be  removed,  as, 
for  instance,  the  coronoid  process  of  the  ulna  and  tip  of  olec- 
ranon.   The  soft  parts  should  be  liberated  thoroughly. 

The  interposing  material,  and  this  is  a  point  that  cannot 
be  emphasized  sufficiently,  must  cover  the  entire  articular  sur- 
face of  the  bones,  being  attached,  however,  to  only  one  bone. 
Flaps  receive  nutrition  rapidly  from  the  rich  vascular  supply 
to  the  ends  of  the  bones,  and  inasmuch  as  the  flaps  which  we 
use  consist  of  fat  and  fascia,  which  have  but  sHght  vascularity, 
they  do  not  perish  readily,  receiving  their  nutriment  by  osmosis 
from  the  bones,  while  a  new  circulation  is  developed  in  the  flap. 

It  is  highly  essential  that  the  strictest  asepsis  be  practised 
in  the  performance  of  the  operation.  Nothing  whatever,  except 
a  sterilized  instrument  or  a  sponge,  should  come  in   contact 
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with  any  portion  of  the  wound.  Not  even  a  gloved  hand  must 
be  allowed  to  come  in  contact  with  the  wound,  sponge  or  instru- 
ment. The  skin  surface,  no  matter  how  well  disinfected  it  may 
be,  should  always  be  covered  with  sterilized  towels,  the  towels 
should  overlap  the  edges  of  the  incision  and  be  fastened  there 
with  towel  forceps.  The  acme  of  refinement  in  surgical  asepsis 
must  be  practised  in  these  operations  in  order  that  there  may 
not  be  the  slightest  chance  of  having  an  infection  occur.  The 
nutrition  of  the  tissues  is  such  that  they  cannot  withstand 
infection  as  well  as  normal  tissue  does,  and  therefore  we  are 
exceedingly  careful  in  practising  all  the  principles  of  asepsis. 
If  sepsis  does  occur  the  entire  procedure  is  likely  to  be  nuHified. 

In  a  number  of  cases  we  found  encapsulated  foci  of  suppu- 
ration outside  of  the  joint  cavity  in  the  ends  of  the  bones  and  in 
the  soft  tissues.  We  are  more  fearful  doing  an  arthroplasty 
on  a  joint  that  was  primarily  tuberculous  than  on  any  other 
type  of  ankylosed  joint.  The  process  of  repair  is  slower,  the 
tendency  to  blood  oozing  from  the  traumatized  tissues  is  greater, 
exposing  these  patients  to  the  danger  of  infection  for  weeks. 
We  do  not  attempt  arthroplasty  in  any  case  in  which  we  know 
that  there  is  an  infective  focus  present.  We  have  had  but  a 
single  case  of  primary  infection  in  the  operation.  We  have  had 
a  number  of  secondary  infections  of  hematomas  which  formed, 
but  which  did  not  materially  interfere  with  the  result. 

In  one  case  we  had  a  sloughing  of  part  of  the  interposing 
flap  which  had  been  transplanted  from  the  trochanteric  portion 
of  the  fascia  lata.  The  case  was  one  of  ankylosis  of  the  knee, 
the  result  of  ,very  extensive  tissue  destruction  from  a  gasoline 
burn.  The  patient  had  lost  one  leg  by  amputation,  following 
the  injury;  the  other  leg  was  spare  and  wasted,  so  that  we  could 
not  take  the  interposing  flap  from  the  tissue  around  the  knee- 
joint.  A  portion  of  the  trochanteric  bursa  of  the  fascia  lata  of 
the  amputated  stump  was  implanted  into  the  new-formed  joint. 
The  patient's  resistance  was  low,  and  the  result  was  a  sloughing 
of  the  flap.  The  arthroplasty  was  done  at  the  patient's  urgent 
request  and  in  spite  of  our  attempts  to  discourage  him  from 
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having  it  done.  Previous  to  the  operation  his  leg  was  flexed 
at  right  angles,  making  it  impossible  for  him  to  get  about  except 
in  a  wheel-chair.  He  was  willing  to  take  the  chance,  even  if  the 
best  he  could  get  would  be  a  stiff  leg,  because  then  he  could 
walk  with  crutches.  The  result  was  better  than  we  anticipated. 
The  patient  will  probably  have  a  useful  leg.  At  any  rate, 
he  is  better  off  now  than  he  was  before.  We  merely  mention 
this  at  this  time  to  show  that  even  though  the  flap  sloughed 
there  was  no  infection  as  the  result  of  our  technique.  We  have 
learned  that  the  patient  has  about  30  degrees  of  voluntary 
motion  in  the  knee. 

The  technique  of  arthroplasty  in  the  various  joints  varies, 
not  in  principle,  but  only  so  far  as  is  necessitated  by  the  indi- 
vidual joint,  and  it  will  be  best  to  discuss  each  joint  separately 
and  then  to  cite  cases  in  illustration. 

It  will  hardly  be  necessary  to  mention  the  preparation  of 
the  patient  for  the  operation.  In  general,  it  is  the  usual  one 
employed  by  surgeons.  So  far  as  the  field  of  operation  itself 
is  concerned,  it  is  a  routine  procedure  with  us  to  sterilize  with 
tincture  of  iodine.  The  occurrence  of  a  few  cases  of  rather  annoy- 
ing dermatitis  has  led  us  to  use  a  3.5  per  cent,  tincture  in  place 
of  the  full  strength  7  per  cent,  tincture  of  the  Pharmacopeia. 
This  is  applied  after  the  patient  is  fully  anesthetized,  or  if  it 
is  deemed  necessary  that  two  applications  be  made,  the  first 
is  made  a  half  hour  before  the  anesthetic  is  begun,  and  the 
second  just  before  the  operation.  Our  results  from  this  method 
have  been  so  uniformly  good  that  we  see  no  reason  to  adopt  any 
other  method. 

the  hip 

We  have  made  use  of  three  incisions  for  exposing  the  hip- 
joint  in  this  work.  The  original  incision  was  a  U-shaped  in- 
cision, the  flap  measuring  about  four  inches  in  width  and  five 
inches  in  length,  the  base  directed  upward.  The  incision  is 
begun  an  inch  and  a  half  above  the  trochanter  and  one  inch 
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behind  it,  extends  downward  about  two  inches  below  the 
trochanter,  passes  under  it  and  in  front  of  it,  and  then  upward 
to  a  point  opposite  the  commencement  of  the  incision.  This 
places  the  trochanter  approximately  in  the  centre  of  the  U. 
In  some  cases  the  skin  is  divided  downward  at  the  lowest  point 
of  the  U  for  an  inch  or  two.  By  doing  this  a  smaller  skin  flap 
needs  to  be  made  and  a  large  interposing  flap  is  secured.  The 
knife  passes  through  the  skin,  superficial  fat,  and  fascia  lata. 
When  the  flap  is  Hfted  up  the  joint  is  in  view. 

Another  incision  which  we  have  employed  is  made  along  the 
iliotrochanteric  line.  It  commences  at  a  point  about  one  inch 
below  and  in  front  of  the  trochanter  and  extends  upward  for 
a  distance  of  about  five  inches  in  a  straight  line  with  the  anterior 
superior  spine  of  the  ilium. 

A  third  incision  is  a  modification  of  the  second.  Instead  of 
being  straight  it  is  curved,  convexity  backward  behind  the 
trochanter.  These  incisions  are  employed  interchangeably  as 
is  demanded  by  the  individual  case. 

The  next  step  in  the  operation  is  to  free  the  trochanter  from 
the  shaft,  leaving  its  muscles  attached  to  it. 

A  large,  curved,  flat,  blunt-pointed  needle,  chain-saw  carrier, 
threaded  with  heavy  silk,  is  passed  around  the  base  of  the 
trochanter  from  before  backward  and  the  chain-saw  is  next 
brought  into  position.  The  trochanter  is  carefully  sawed  off 
downward  and  outward  and  is  retracted  upward  out  of  the  field 
of  operation,  carrying  with  it  the  attached  muscles.  The  joint 
is  now  freely  exposed  and  the  next  step  in  the  operation  consists 
in  the  formation  of  a  new  acetabular  cavity  and  a  new  femoral 
head.  Separate  the  ankylosed  head  from  the  ihum  as  near  the 
normal  anatomical  line  as  possible.  This  is  done  by  means  of 
an  ordinary  carpenter's  or  cabinet  maker's  curved  chisel,  about 
one  and  a  half  inches  in  width.  With  properly  directed  blows 
and  sufficient  force  the  chisel  is  driven  obliquely  in  toward  the 
acetabular  cavity  for  the  depth  of  one  inch,  all  the  way  around 
the  head,  on  the  line  of  the  ankylosis.  When  the  chiselling 
process  is  complete,  with  the  chisel  as  a  lever  and  the  thigh 
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held  by  an  assistant,  the  head  is  fractured  out  of  the  acetabulum. 
The  acetabular  cavity  is  then  fashioned  with  a  special  globular 
drill  or  reamer,  so  as  to  receive  the  new  femoral  head.  By 
means  of  a  specially  constructed  cup-shaped  end-mill  a  new 
femoral  head  of  normal  conformation  is  fashioned  from  the 
old  head  or  the  bony  mass  representing  the  old  head. 


Fig.  I 


Fig.  2 


Figs,  i  and  2. — Side  and  end  view  of  author's  reamer  and  end-mill  with 
handle.  This  instrument  is  used  to  restore  the  normal  conformation  of 
bones  forming  enarthrodial  joints. 


These  two  instruments  used  in  fashioning  the  acetabulum 
and  the  femoral  head  constitute,  in  reality,  parts  of  the  same 
appliance;  the  globular  portion  fits  into  the  cup-shaped  portion 
in  such  a  manner  that  unless  the  interposing  tissues  are  in 
position  the  fit  is  perfect  (Figs,  i  and  2). 
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The  interposing  flap  consists  of  fat  and  fascia,  the  fascia  lata 
and  subcutaneous  fatty  tissue  which  formed  the  under  part 
of  the  original  skin  and  fascia  flap,  the  base  of  the  U  being 
directed  upward  so  that  the  nutrition  of  the  flap  is  preserved 
as  much  as  possible  to  insure  its  continued  vitality.  It  is  dis- 
sected free,  being  about  one-quarter  of  an  inch  in  thickness. 
Grasping  the  edge  of  the  flap  with  tissue  forceps,  it  is  drawn 
into  the  joint  behind  the  head  and  neck  of  the  femur  so  as'  to 
completely  cover  all  raw,  bony  surfaces.  The  edge  of  the  flap 
may  be  sutured  to  the  acetabular  margin  below  and  in  front 
or  to  the  remnant  of  the  capsular  ligament  which  is  still  attached 
to  the  neck  of  the  bone  with  phosphor-bronze  wire  or  chromi- 
cized  catgut,  thus  forming  a  complete  covering  for  the  head 
and  neck  of  the  femur.  When  the  head  is  placed  in  the  ace- 
tabular cavity,  this  flap  also  serves  as  a  lining  for  the  cavity. 

The  next  step  is  to  replace  the  trochanter,  which  it  will  be 
remembered  was  sawed  off  from  the  bone  without  disturbing 
the  muscular  attachments.  The  trochanter  is  brought  down, 
fitted  on  to  its  original  position,  and  securely  fastened  with 
a  wire  nail,  six-  or  eight-penny,  depending  on  the  size  of  the 
trochanter  and  the  degree  of  tension  made  by  the  attached 
muscles.  This  nail  is  driven  into  the  bone.  The  deep  fascia  is 
reapproximated  by  means  of  chromicized  catgut,  the  superficial 
soft  structures  are  sutured  with  chromicized  catgut  also,  and 
the  skin  with  interrupted  silkworm-gut  and  horsehair  sutures. 
No  drainage  is  used.  The  capsule  of  the  joint  does  not  receive 
any  consideration  in  the  technique  of  the  operation,  because  it 
usually  has  been  destroyed  by  the  arthritis  which  led  to  the 
ankylosis.  It  is  not  a  necessity  anyway,  because  only  when  the 
joint  passes  beyond  the  normal  range  of  motion  does  it  come  into 
play. 

The  field  of  operation  is  freely  dusted  with  bismuth  subiodide 
powder,  and  the  wound  is  sealed  with  gauze  saturated  with 
collodion.  A  large  pad  of  plain  sterile  gauze,  moistened  with 
95  per  cent,  alcohol  and  i  per  cent,  phenol,  is  placed  over  the 
hip,  extending  from  4  to  6  inches  beyond  the  line  ot  incision 
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on  either  side.  A  sterile  dressing  is  placed  over  all,  and  held 
firmly  in  place  by  spica  bandages  and  wide  strips  of  adhesive 
plaster.  The  patient  is  then  placed  in  the  Rainey  travois  splint, 
and  a  Buck's  extension,  with  20  to  25  pounds  weight,  is  applied  to 
the  leg  in  the  usual  manner  to  overcome  the  involuntary  mus- 
cular contraction  of  the  flexors  and  adductors  of  the  thigh,  and 
to  prevent  pressure  necrosis  of  the  newly  interposed  flap.  The 
limb  is  dressed  in  an  abducted  position.  If  abduction  is  limited, 
it  may  be  necessary  to  cut  the  adductor  tendons  subcutaneously. 

We  always  place  the  patient  in  this  splint  with  both  legs 
abducted,  for  the  reason  that  we  have  found  that  when  only 
one  leg  is  abducted,  the  patient  unconsciously  throws  his  body 
to  the  opposite  side  so  as  to  bring  it  in  a  straight  line  with  the 
operated  leg,  and  thus  abducts  only  the  leg  not  operated  on. 
This  splint  makes  it  impossible  to  change  position  without  a 
great  deal  of  discomfort;  therefore  we  are  certain  to  secure  the 
desired  abduction  of  the  operated  leg. 

The  patient  is  kept  in  bed  in  the  dorsal  position,  as  quiet 
as  possible,  for  from  three  to  four  weeks,  when  passive  motion 
is  instituted.  This  consists  at  first  in  raising  and  lowering  the 
leg  as  much  as  conditions  will  permit,  and  in  attempting  to 
flex  the  leg  on  the  thigh  and  the  thigh  on  the  abdomen.  This 
is  done  every  day,  and  after  another  week  or  two,  depending 
on  the  progress  of  the  case,  lateral  movements  are  begun,  con- 
sisting in  forcible  abduction  and  adduction.  The  splint  is 
allowed  to  remain  on  for  four  or  five  weeks.  It  is  removed  when 
it  is  apparent  that  the  patient  has  a  fair  degree  of  motion  in  the 
joint,  without  much  pain  or  discomfort.  He  is  then  allowed  to 
be  up  and  around  on  crutches  and  is  encouraged  to  swing  the  leg 
in  all  directions,  increasing  motion  in  the  joint  by  every  means 
possible.  The  stitches  are  usually  removed  on  the  tenth  or 
twelfth  day,  and  a  fresh  dressing  is  made,  minus  the  collodion. 
The  subsequent  treatment  of  the  wound  is  that  usually  employed 
in  any  operative  procedure. 

The  following  cases  represent  the  results  that  may  be  obtained 
in  the  hip  from  arthroplasty. 
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COMPLETE    BONY   ANKYLOSIS    OF   HIP    FOLLOWING   EXPOSURE 

Case  I. — M.  DeG.,  female,  aged  thirty-four  years,  was  ad- 
mitted to  Mercy  Hospital  September  22,  1911.  September, 
1904,  she  drove  three  miles  in  an  open  buggy,  felt  chilled,  and 


Fig.  3. — Case  I.    Complete  bony  ankylosis  of  left  hip.    The  normal  anatomy 
of  the  joint  is  lost.     The  knee  is  turned  inward  slightly. 

when  she  tried  to  get  up  and  put  on  her  coat  she  felt  a  sharp 
pain  in  the  left  hip  on  standing  or  sitting.  She  took  a  hot  bath 
that  night,  perspiring  freely,  and  changed  her  underw^ear  from 
heavy  to  lighter  weight.    On  arising  from  a  chair  that  evening, 
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she  noticed  some  pain  in  the  hip  which  continued,  the  hip  also 
becoming  tender.  That  night  she  felt  feverish,  but  had  no  dis- 
tinct chill.  A  physician  saw  her  the  following  morning  and  said 
that  she  had  fever.  She  had  headache,  was  dizzy,  and  remained 
in  bed.     When  she  got  up  she  could  not  walk  because  of  the 


Fig.  4. — Case  I.  Skiagram  made  one  month  afier  tpLiaiii  n.  I^y  mn  - 
paring  with  Figure  3  it  will  be  noted  that  the  joint  anatomy  has  been  restored 
and  the  leg  is  in  normal  position.  The  small  wire  nail  passes  through  the 
trochanter. 


severe  pain  in  her  hip.  She  had  temperature  for  three  weeks, 
but  no  chill  or  vomiting.  She  remained  in  bed  three  months. 
\t  first  the  pain  in  the  hip  was  constant,  then  it  was  felt  only 
on  attempted  motion.  There  was  great  swelling  and  tenderness. 
The  leg  remained  straight  while  in  bed.  without  support  or 
■extension,  but  later  it  became  completely  rotated  outward. 
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Fig  6 


Fig.  7 


Fig.  8 


Figs.  5,  6,  7,  and  «. — Case  I.  Photographs  made  seven  months  after 
operation.  The  patient  stands  with  leg  in  normal  position,  foot  flat  on  the 
ground,  and  is  able  to  extend,  flex,  and  abduct  the  leg  nearly  to  the  normal 
range  of  motion. 
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After  six  weeks  massage  was  instituted,  but  it  caused  great 
pain  and  gave  no  result.  After  three  months  she  was  out  of 
bed  on  crutches;  there  was  no  pain,  except  on  walking.  The 
left  knee  was  stiff  until  after  four  weeks  of  massage,  when  she 
could  bend  it,  but  had  to  use  a  crutch  and  cane.  The  knee  was 
then  all  right. 

Examination.  The  leg  was  straight.  The  hip  absolutely 
immovable.     The  skiagram  showed  a  complete  bony  ankylosis 

(Fig.  3)- 

Operation  (September  27,  191 1).  The  usual  arthroplasty 
was  performed,  making  the  U-shaped  incision  and  interposing 
a  pedicled  flap.  The  result  was  a  splendid  one  (Fig.  4).  The 
patient  left  the  hospital  in  ten  weeks  with  good  motion  in  the 
hip,  as  shown  in  the  photographs  (Figs.  5,  6,  7,  and  8). 

Result.  June  5,  191 2,  she  had  a  slight  limp,  the  result  of  about 
three-quarters  of  an  inch  of  shortening.  She  could  swing  the 
leg  in  all  directions,  and  easily  bring  it  up  to  more  than  right 
angles  with  her  body.  She  walks  with  a  cane  when  on  the  street. 
She  uses  no  support  at  all  around  the  house.  May,  1913,  the 
patient  wrote  that  she  had  walked  two  and  a  half  miles  on  the 
beach  without  any  support,  and  with  perfect  comfort.  She  has 
a  full  range  of  motion. 

bony  ankylosis  or  hip  following  influenza  and 

SLIGHT    TRAUMA 

Case  II. — Mrs.  A.  C,  aged  thirty-seven  years,  had  all  of 
the  childhood  diseases.  Pneumonia  at  eight  years  of  age.  No 
typhoid,  scarlet  fever,  or  diphtheria;  no  rheumatism.  Jaundice 
seven  years  ago,  lasting  three  weeks.  Confined  to  bed  for  one 
week  with  nausea  and  occasional  vomiting.  Fever  but  no  chil). 
Cannot  remember  having  any  pain  during  attack.  Entire  body 
was  very  yellow.  Jaundice  gradual  in  onset,  reaching  its  acme 
and  then  disappearing  gradually.  Thinks  fever,  nausea,  and 
vomiting  came  on  before  she  noticed  jaundice.  This  was  only 
attack  she  has  ever  had.    Has  had  frequent  attacks  of  tonsillitis 
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since  childhood.  Has  often  had  her  tonsils  incised  for  peri- 
tonsillar abscesses.  Attacks  have  not  been  so  severe  during 
past  three  years,  but  tonsils  always  swell  when  she  has  a  cold. 
No  history  of  middle-ear  disease,  alveolar  abscess,  or  sinus  infec- 
tions. Spider  bite  on  left  leg  seven  years  ago,  followed  by  swell- 
ing of  leg,  lasting  about  six  weeks,  during  which  time  she  could 
not  walk  on  it.    No  previous  operations  or  injuries. 

On  October  28,  1909,  patient  states  that  she  "caught  cold" 
about  this  time,  and  was  ill  a  whole  week,  with  cough,  chilly 
and  feverish  sensations  alternating,  general  body  pains  and  puru- 
lent coryza.  No  sore  throat.  She  was  not  confined  to  her  bed. 
On  the  evening  of  November  4,  1909,  she  carried  an  ice-cream 
freezer  on  her  left  hip  a  distance  of  300  yards.  When  she  put 
the  freezer  down,  she  noticed  that  the  muscles  in  her  left  thigh 
pained  her.  The  next  morning,  on  arising  at  6  a.m.,  she  felt 
chilly  and  her  whole  body  ached.  Chill  and  pain  increased; 
pain  was  most  severe  in  her  left  thigh  and  hip.  At  9  a.m.  patient 
w^as  forced  to  go  to  bed.  Chills  passed  away  and  were  followed 
by  a  fever  of  102°  F.  Pain  in  the  left  thigh  and  hip  rapidly 
increased  in  severity,  and  during  day  and  night  she  received 
several  hypodermics  of  morphine  without  getting  any  relief. 
The  only  way  she  could  get  any  relief  at  all  was  when  she  flexed 
the  thigh  on  the  abdomen.  It  seemed  to  take  the  tension  off 
the  muscles.  No  nausea  or  vomiting.  Remained  in  bed  for 
two  months,  with  excruciating  pain  in  left  hip-joint,  which  was 
swollen  but  not  red.  Tissues  about  joint  were  very  much  puffed 
and  felt  as  if  there  was  a  great  deal  of  fluid  under  them. 

At  the  end  of  four  weeks  she  was  taken  to  a  hospital  where 
a  Buck's  extension  was  put  on  and  hot-water  bags  apphed  to  the 
hip  without  giving  her  any  rehef.  Extension  remained  on  for 
about  three  weeks. 

About  six  weeks  after  entering  the  hospital  (two  and  a  half 
months  since  onset  of  trouble)  she  got  out  of  bed  and  sat  in 
a  chair,  but  hip  was  extremely  painful  when  she  moved  it.  Says 
she  did  not  dare  to  move  any  part  of  her  body  for  fear  of  causing 
pain  in  her  hip.     She  remained  in  this  condition  for  about  four 
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weeks.  At  the  end  of  this  time  she  was  able  to  get  up  and  be 
about  by  the  aid  of  crutches.  She  walked  with  the  aid  of  crutches 
until  July,  1910,  and  during  this  time  swelling  in  the  hip-joint 
gradually  subsided  and  pain  was  present  only  when  she  put 
weight  on  the  leg.  Says  her  general  condition  improved  rapidly 
and  her  appetite  was  good;  she  gained  her  former  weight. 

July,  1910,  patient  began  to  walk  with  the  aid  of  a  cane, 
but  could  not  place  much  weight  on  the  left  leg.  If  she  put  it 
on  the  ground  suddenly,  she  had  a  severe  pain  in  the  hip-joint. 

November,  1910,  patient  was  given  an  anesthetic  and  the 
ankylosis  was  broken  up.  It  broke  so  suddenly  that  the  doctor 
thought  the  bone  had  been  fractured.  The  leg  was  put  in  a 
plaster  cast  extending  from  above  the  hip-joint  to  the  ankle. 
This  cast  was  left  on  for  eight  weeks  and  when  it  was  removed 
the  hip  was  as  stiff  as  before.  A  skiagram  made  then  did  not 
show  fracture,  and  the  joint  seemed  to  be  normal.  Before  break- 
ing up  the  adhesions,  her  knee  was  turned  in  and  now  it  is 
straight  forward. 

Since  November,  19 10,  until  the  present  time  the  patient 
has  been  walking  with  the  aid  of  a  cane.  She  can  put  weight 
on  the  leg  if  she  does  it  carefully.  If  she  walks  a  block  she  has 
pain  in  the  leg.  Taking  a  misstep  or  putting  the  foot  suddenly 
on  the  ground  gives  her  severe  pain  in  the  hip- joint.  During 
the  past  year  she  has  not  had  chills  or  fever,  cough  or  night 
sweats;  no  loss  of  weight.    General  health  is  good. 

Examination.  The  left  leg  is  fixed  at  the  hip  and  is  adducted 
beyond  the  pelvic  inlet.  There  is  no  motion  in  the  hip-joint. 
The  skiagram  shows  a  bony  ankylosis  between  the  femur  and 
the  acetabulum  (Fig.  9). 

Operation.  The  usual  arthroplasty  was  performed,  the  joint 
being  exposed  through  a  U-shaped  incision.  It  was  evident 
that  the  neck  of  the  femur  had  been  fractured  but  it  had  healed 
with  fairly  good  apposition.  There  was  a  bony  ankylosis  of 
head  of  femur  to  acetabulum. 

Recovery.  The  patient  made  an  excellent  recovery  from  the 
operation,  without  any  untoward  symptoms.    The  first  dressing 

Am  Surg  C 
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was  made  after  four  weeks.    Primary  union;  stitches  removed. 
Patient  left  the  hospital  sooner  than  was  desired,  but  with  some 


Fig.  9. — Case  II.     Complete  bony  ankylosis  of  left  hip  with  rotation 
of  leg  inward  and  adduction  beyond  pelvic  inlet. 
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motion  in  the  hip.    One  year  after  operation  she  wrote  that  she 
had  such  good  motion  in  the  hip  she  did  not  know  it  had  ever 


Fig.  10 


Fig.  II 


Fig.  12 


Figs.  10,  11,  and  12. — Case  II.  Photographs  made  one  year  after  operation, 
showing  that  patient  has  a  full  normal  range  of  motion  in  the  hip  on  which 
the  arthroplasty  was  done. 

been  stiff.    She  has  full  flexion  and  abduction  and  walks  without 
any  support  (Figs.  10,  11,  and  12). 
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THE   KNEE 

The  knee  is  the  most  difficult  joint  in  which  to  secure  perfect 
restoration  of  function  and  nearly  normal  joint  anatomy.  The 
joint  must  be  usable  as  well  as  movable.  It  is  not  sufficient  to 
have  the  patient  make  extension  and  flexion  of  the  leg  while 
seated  or  standing;  he  must  be  able  to  bear  his  weight  on  the 
leg  and  to  use  it  in  locomotion 'without  the  assistance  of  cane 
or  crutches.  There  must  be  no  tendency  to  luxation  in  any 
direction  and  there  must  be  sufficient  firmness  in  the  joint 
to  permit  of  its  free  use.  That  means  that  the  normal  ana- 
tomical conformation  of  the  joint  must  be  restored  as  nearly  as 
possible. 

In  the  plan  of  reconstruction  of  the  new  joint  I  have  adopted 
two  courses.  The  first  one,  used  in  my  original  cases,  was  the 
implantation  of  the  fascia  lata  and  the  vastus  externus  as  the 
interposing  tissue.  The  second  plan,  the  one  I  follow  today, 
is  to  implant  two  fat  and  fascia  flaps,  one  lifted  from  the  inner 
and  the  other  from  the  outer  aspect  of  the  knee-joint. 

The  usual  preparations  for  the  operation  are  made.  An 
Esmarch  constrictor  is  placed  around  the  thigh,  high  up,  so  as  to 
secure  real  constriction.  In  my  original  operation  I  made  a 
vertical  incision  just  to  the  outer  side  of  the  patella,  extending 
four  inches  above  the  joint  and  three  inches  below  it.  Then  a 
second  vertical  incision,  only  four  inches  long,  however,  was 
made  to  the  inner  side  of  the  patella.  The  next  incision  I  adopted 
was  the  U-shaped  incision.  This  incision  was  begun  one  inch 
above  the  highest  level  of  the  patella  and  one  inch  to  the  inner 
side.  It  extended  downward  and  passed  in  a  curving  line  about 
an  inch  below  the  patella  to  the  outer  side  and  then  upward 
to  a  point  opposite  the  commencement  of  the  incision.  The 
skin  and  fascia  flap  was  then  freed  carefully  so  as  not  to  button- 
hole it.  This  flap  also  included  the  superficial  fat.  The  pre- 
patellar bursa  was  not  disturbed  in  any  way.  When  this  flap 
was  lifted  up  the  anterior  surface  of  the  knee-joint  was  exposed. 
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The  base  of  the  flap  was  upward.  A  pedicled  flap  was  then  made 
for  interposition  from  the  vastus  externus  or  internus  and  swung 
down  over  the  condyles,  between  them  and  the  patella. 

Of  late  I  have  resorted  to  the  use  of  two  parallel  incisions, 
one  on  either  side  of  the  patella.  The  reason  for  this  change  in 
technique  was  the  fact  that  occasionally  in  the  case  of  a  patient 
whose  nutrition  was  not  of  the  very  best  or  where  previous 
disease  in  and  around  the  joint  had  lowered  the  vitality  of  the 
tissue,  necrosis  of  the  tip  of  the  flap  sometimes  occurred.  By 
making  the  two  vertical  incisions,  we  obviate  the  possibility  of 
such  occurrence  of  necrosis  and  we  do  not  materially  increase 
the  difficulty  of  the  operation. 

One  advantage,  and  by  no  means  the  least  important  one, 
secured  from  this  mode  of  approach  to  the  joint,  is  the  fact  that 
passive  motion  may  be  instituted  sooner  after  the  operation 
than  when  the  U-shaped  incision  is  made.  The  wound  is  less 
likely  to  be  torn  open  and  the  flap  less  likely  to  be  interfered 
with  by  attempts  at  flexion  of  the  knee. 

The  normal  conformation  of  the  anterior  surface  of  the  femur 
must  be  preserved,  in  order  that  the  patella  may  subsequently 
find  its  natural  resting  place.  Therefore,  in  doing  the  chiselling 
work,  the  chisel  should  be  directed  downward  and  inward  toward 
the  median  line  from  both  sides.  The  same  chisels  are  used  in 
this  operation  as  in  the  hip  arthroplasty,  suiting  the  size  and 
the  shape  of  the  chisel  to  the  work  to  be  done. 

Instead  of  using  the  fascia  lata  as  before,  I  now  take  two 
lateral  rectangular  flaps,  measuring  two  and  a  half  inches  in 
length  and  breadth,  from  the  inner  and  outer  side  of  the  joint — 
the  flap  including  capsule,  ligament,  and  subcutaneous  fat. 
The  base  of  each  flap  is  directed  downward,  and  is  left  attached 
to  the  base  of  the  tuberosities  of  the  tibia,  just  below  the  Hne 
of  bone  division  to  be  made  later.  This  flap  must  include  all 
of  the  lateral  capsule,  fascia  and  fat,  because  they  will  serve 
as  the  interposing  membrane  to  be  placed  between  the  freshened 
bony  surfaces  of  the  tibia  and  femur  and  prevent  the  recurrence 
of  an  ankylosis. 
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The  patella  has  been  handled  in  four  different  ways: 

1.  Freeing  it  from  its  bed  and  interposing  between  it  and  the 
femur  a  flap  from  the  aponeurosis  of  the  vastus  externus  or 
vastus  internus  to  prevent  union  of  the  under  surface  of  the 
patella  with  the  femur. 

2.  Splitting  it  into  two  parts  from  above  downward,  and 
then  turning  the  upper  half  under  the  lower  half,  so  that  the 
smooth  fibrous  aponeurotic  surface  came  next  to  the  femur, 
thus  making  it  impossible  for  bony  union  to  take  place. 

3.  Freeing  the  vastus  externus  and  internus  attachments  to 
the  quadriceps  tendon  for  a  distance  of  two  inches  above  the 
patella.  Next  dislocating  the  patella  from  side  to  side  during 
the  operation;  when  the  limb  is  straightened  out  and  the 
interposing  flap  is  in  position  the  patella  is  separated  from  the 
overlying  skin  and  fat  by  a  blunt  scissors  spreading  dissection 
extending  upward  over  the  quadriceps  and  downward  over  the 
ligamentum  patella  to  its  attachment.  A  180  degree  rotation  of 
the  patella  is  made,  so  that  the  upper  surface  or  bursal  side  of 
the  patella  now  becomes  its  articular  surface  and  the  prepatellar 
bursa  aids  in  making  a  liningfor  the  new  joint.  The  upper  surface 
of  the  patella  is  now  trimmed  down  with  a  bone-cutting  forceps 
until  it  is  smooth  and  level.  The  vastus  externus  and,  internus 
are  now  sutured  to  the  opposite  sides  of  the  quadriceps  tendon 
from  which  they  were  freed,  to  prevent  luxation  of  the  patella 
and  a  return  to  its  former  position. 

4.  Covering  the  under  surface  of  the  patella  and  the  entire 
articular  surface  of  the  femur  with  a  fascial  graft  detached  from 
the  trochanteric  zone  of  the  fascia  lata,  without  rotation  of  the 
patella. 

I  have  had  good  results  with  all  of  these  methods.  The 
rotation,  however,  is  the  simplest  one,  and  after  operation 
gives  an  additional  leverage  to  the  quadriceps  tendon. 

I  have  encountered  cases  in  which  so  many  operations  had 
been  performed  about  the  knee-joint  that  even  the  capsular 
flap  could  not  be  secured  in  the  adjoining  tissues.  Then  I 
resorted  to  the  final  or  fourth  means  for  securing  the  interposing 
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flap.  After  denuding  the  bone  and  freshening  its  surfaces,  mold- 
ing them,  remo\'ing  as  much  bone  as  was  necessary  from  the 
upper  end  of  the  tibia  or  the  lower  end  of  the  femur  completely 
to  extend  the  limb,  I  took  a  portion  of  fascia  lata  and  tro- 
chanteric bursa  with  the  overlying  flap  of  fat,  measuring  three 
and  a  half  by  five  inches,  from  the  patient's  hip  and  interposed 
it  en  masse  in  the  knee-joint,  sutured  it  first  to  the  posterior 
condyloid  portion  of  the  capsule;  second,  brought  it  clear  over 
the  anterior  surface  of  the  femur  and  lower  surface  of  the 
patella;  third,  accurately  sutured  it  on  both  sides  and  both 
ends,  so  that  it  covered  all  of  the  lower  end  of  the  femur  and 
prevented  bony  contact  of  either  the  patella  or  tibia  with  the 
femur. 

Having  made  the  skin  incision  as  described,  exposed  the 
joint,  made  the  flaps  and  separated  the  patella  from  its  attach- 
ment to  the  femur,  we  are  now  ready  to  sever  whatever  ankylosis 
may  exist  between  the  femur  and  tibia.  This  is  also  done  by 
means  of  a  carpenter's  chisel,  grooved  or  straight,  as  may  be 
necessary. 

The  points  to  be  observed  at  this  stage  of  the  operation  are: 
(i)  the  normal  conformation  of  the  articular  surface  of  both 
the  tibia  and  the  fibula  must  be  reproduced  as  nearly  as  possible, 
so  that  luxation  of  the  joint  will  be  prevented;  (2)  these  surfaces 
must  be  so  fashioned  that  the  leg  is  strictly  plumb;  (3)  sufficient 
bony  tissue  must  be  removed  so  that  the  pressure  brought  to 
bear  on  the  interposing  tissue  flap  when  the  Hmb  is  straight  will 
not  be  great  enough  to  cause  pressure  necrosis. 

It  is  not  always  necessary  to  change  the  conformation  of 
the  articular  surfaces  of  these  bones,  because  the  ankylosis  may 
have  been  hmited  to  a  bony  union  between  femur  and  patella. 
As  a  rule,  however,  most  of  these  cases  are  of  long  standing,  and 
there  is  always  some  bony  union  between  all  the  bones  of  the 
joint.  A  good  fit  should  be  secured  between  the  intercondyloid 
notch  of  the  femur  and  the  intercondyloid  ridge  and  tubercle 
of  the  tibia,  because  it  is  only  by  the  accomplishment  of  this 
that  the  femur  can  be  steadied  and  luxation  of  the  tibia  prevented. 
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It  is  at  this  stage  of  the  operation  that  the  interposing  flaps 
are  placed  in  position.  These  flaps  are  drawn  inward,  one  from 
either  side  of  the  joint,  over  the  head  of  the  tibia,  and  are  accu- 
rately sutured  to  each  other  over  the  intercondyloid  ridge,  a 
few  stitches  on  the  anterior  edge  securing  the  flaps  to  the  base 
of  the  ligamentum  patellse.  The  posterior  margin  of  each  flap 
is  sutured  to  the  posterior  wall  of  the  capsule,  which,  it  will  be 
remembered,  has  not  been  disturbed  at  any  stageof  the  operation, 
or  to  the  stump  of  the  posterior  crucial  ligament.  The  object 
in  view  is  to  fix  these  flaps  permanently  on  the  articular  surface 
of  the  tibia,  and  so  that  every  part  of  the  freshened  bony  surface 
is  covered  by  this  tissue.  The  suture  material  used  is  chromicized 
catgut. 

It  is  now  that  the  work  on  the  patella  is  done  as  described 
above.  If  the  knee  has  been  flexed  to  a  considerable  degree 
for  a  long  period  of  time,  it  may  be  necessary  to  shorten  the 
quadriceps  tendon.  This  tendon  is  vital  to  motion  in  the  joint. 
The  patella,  on  the  other  hand,  is  of  less  importance — in  fact, 
I  have  been  able  to  demonstrate  time  and  again  that  it  may  be 
removed  entirely  and  yet  a  splendid  result  may  be  obtained. 

It  is  not  always  necessary  to  rotate  the  patella,  except  when 
ankylosis  is  apt  to  recur.  As  a  rule,  however,  I  rotate  the  patella 
as  described  above,  suture  the  vastus  muscles  in  place,  remove 
the  constrictor,  and  close  the  wound.  This  closure  is  the  same 
as  that  described  in  the  operation  on  the  hip. 

As  stated,  gocd  results  are  more  difficult  to  secure  in  the  knee 
than  in  any  other  joint.  This  is  so  because  the  knee-joint  must 
be  mechanically  perfect  and  plumb,  so  that  it  may  be  freely 
movable,  without  causing  any  pain  or  discomfort. 

The  wound  is  closed  without  drain.  The  skin  is  freely  pow- 
dered with  bismuth  subiodide,  a  collodion  dressing  is  applied, 
with  a  5  per  cent,  moist  phenol  gauze  over  this,  and  then  the 
usual  dry  dressing.  A  Buck's  extension  with  a  lo-  to  15-pound 
weight  is  attached  to  the  leg  and  is  worn  continuously  to  reduce 
the  interarticular  pressure,  and  thus  prevent  necrosis  of  the 
flaps  and  maintain  the  limb  in  a  straight  position.     The  limb 
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is  placed  in  a  wire  cage  or  trough  splint.  Passive  and  active 
motion  are  begun  as  soon  as  possible  after  the  operation.  To 
force  flexion  and  extension  the  patient  uses  a  machine  made  by 
Knoke  &  Dressier,  of  Dresden,  Germany.  It  may  be  neces- 
sary to  flex  the  knee  forcibly  under  anesthesia  after  four  or  five 
weeks,  if  motion  appears  to  be  at  a  standstill.  In  one  case  the 
newly  formed  anterior  capsule  was  so  strong  that  we  were 
obliged  to  divide  it  eight  months  after  the  operation  to  permit 
of  more  flexion. 

ankylosis  of  kxee  result  of  pharyngeal  infection 

Case  III.— V.  N.,  female,  aged  thirty-seven  years,  was 
admitted  to  Mercy  Hospital  August  25,  1911.  September  i, 
1897,  she  began  to  have  attacks  of  pharyngitis,  but  does  not 
remember  anything  about  the  duration  or  severity  of  the  in- 
fection. Had  a  series  of  attacks,  and  with  them  extreme  swelling 
of  the  right  wrist-joint  and  fingers  of  the  right  hand.  Hand 
was  very  painful,  swollen,  and  could  not  be  used.  Had  a  severe 
attack  of  tonsilhtis  lasting  two  weeks  with  peritonsillar  abscess. 
Was  in  bed  until  November  15,  when  she  had  a  similar  attack 
in  the  right  knee,  which  she  thinks  was  more  severe.  The 
condition  of  the  wrist  and  fingers  improved.  With  the  second 
attack,  temperature  was  very  high;  she  was  dehrious.  A  history 
of  chill  is  indefinite.  She  could  not  move  the  knee,  or  bear  any 
pressure,  even  of  bedding. 

In  January,  1898,  she  felt  somewhat  better.  The  knee-joint 
was  painful  only  on  motion  and  was  tender  to  touch.  SwelHng 
had  disappeared  almost  entirely.  The  knee  now  became  stiff 
and  the  contraction  of  the  flexors  of  the  thigh  began  and  con- 
tinued until  the  present  time.  The  leg  is  flexed  at  about  an 
acute  angle  (Fig.  13,  14,  and  15). 

Examination.  The  skiagram  showed  a  bony  ankylosis  of  the 
tibia  and  femur  and  of  the  patella  and  femur.  This  ankylosis 
undoubtedly  was  the  result  of  a  metastatic  arthritis  from  her 
pharyngeal  infection  (Fig.  16). 


Fig.  1,-5 


Fig.  14 


Fig.  15 


Figs.  13,  14,  and  15. — Case  III.     Photographs  made  before  operation, 
showing  position  of  leg  and  the  very  Hmited  range  of  motion. 
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Treatment.  In  this  case  a  transverse  incision  was  made  to 
expose  the  knee-joint.  The  patella  was  chiselled  free  from  the 
femur  and  dislocated  outward,  leaving  the  quadriceps  tendon 
and  the  tendon  patellae  attached.  A  portion  of  the  vastus 
externus  was  detached  so  as  to  allow  the  outward  luxation  of 
the  patella.  Two  lateral  interposing  flaps  were  then  prepared 
and  the  tibia  chiselled  free  from  the  external  condyle  first  and 


Fig.  16. — Case  Hi.  Bony  ankylosis  of  knee-joint,  involving  patella, 
femur,  and  tibia.  The  normal  anatomy  of  the  joint  has  been  destroyed 
completely.    The  leg  is  fixed  in  acute  flexion. 

the  internal  condyle  next,  maintaining  the  natural  conformation 
of  the  femoral  condyles.  Five-eighths  of  an  inch  of  the  upper 
end  of  the  tibia  was  then  removed,  together  with  the  semilunar 
cartilages,  and  the  natural  conformation  of  the  articular  surface 
of  the  upper  end  of  the  tibia  was  then  secured  with  a  curved 
chisel.  An  intercondyloid  ridge  and  spine  was  maintained  in 
an  exaggerated  degree.  The  osseous  deposits  over  the  articular 
surfaces  of  the  condyle  were  then  removed  and  a  full  normal 
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anatomical  conformation  of  the  femoral  condyles  was  reproduced 
with  a  chisel.  The  lateral  flaps  were  interposed  across  the  head 
of  the  tibia  and  sutured  to  the  crucial  ligaments  and  posterior 
portion  of  the  capsule.     The  limb  was  then  straightened  out, 


Fig.  17. — Case  III.  Skiagram  made  three  months  after  operation.  The 
leg  is  straight.  The  patella  was  chiselled  free  from  the  femur  and  turned 
turtle  so  as  to  bring  the  prepatellar  bursa  next  to  the  femur.  The  normal 
conformation  of  all  the  bones  has  been  restored,  together  with  motion  in  the 
joint. 


the  patella  brought  back  to  the  midline  and  rotated  180  degrees, 
so  as  to  place  its  bursa  and  fibrous  capsule  in  contact  with  the 
articular  surface  of  the  femur.  The  vastus  internus  was  sutured 
to  the  external  margin  of  the  rotated  quadriceps  tendon  and  the 


Fig.  1 8 


Fig.  19 


Fig.  20 


Figs.  18,  19,  and  20. — Case  III.  Photographs  made  sixteen  months  after 
operation,  when  the  patient  had  a  normal  range  of  motion  in  the  knee  and 
walked  without  a  limp.  She  could  at  this  time  flex  her  leg  so  that  the  heel 
touched  the  buttock. 
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vastus  externus  was  sutured  to  the  internal  margin.  The  skin 
incision  was  then  closed  with  horsehair  sutures  and  without 
drain. 

Result.  Primary  union  followed.  Motion  was  instituted 
in  this  case  more  rapidly  than  is  usually  done  following  arthro- 
plasty, and  the  result  is  excellent  (Fig.  17).  Sixteen  months 
after  the  operation  the  patient  had  full  extension  and  complete 
voluntary  flexion  of  the  leg  (Figs.  18,  19,  and  20).  One  year 
after  the  operation  the  patient  wrote  that  she  had  splendid 
motion  in  the  knee;  she  did  not  limp,  could  climb  stairs,  and 
had  a  strong  joint  with  full  voluntary  motion. 


ankylosis  of  knee  result  of  insect  bite 

Case  IV. — L.  L.,  female,  aged  twenty-one  years,  was  ad- 
mitted to  Mercy  Hospital  December  24,  1908.  Her  father 
died  of  carcinoma  of  stomach;  family  history  otherwise  was 
negative.  She  had  had  diphtheria,  measles,  pains  in  calves  of 
legs  and  in  arms  during  a  cold  which  was  called  rheumatism. 
In  July,  1907,  a  finger  of  the  right  hand  was  infected  while 
picking  flowers.  She  thinks  she  was  poisoned  by  an  insect. 
The  evening  cf  the  next  day  the  finger  was  contracted  and  painful 
and  during  the  night  became  swollen.  She  was  awakened  at 
4  A.M.  by  severe  pain  radiating  into  the  hand  and  forearm. 
At  9  A.M.  the  finger  was  much  swollen.  An  incision  was  made 
and  pus  and  dark  blood  were  evacuated.  A  linseed  poultice 
was  then  applied.  At  8  p.m.  the  pain  was  very  severe  and 
extended  above  the  elbow.  The  swelling  increased,  extending 
into  the  shoulder,  and  she  had  severe  pains  in  the  muscles  in 
the  back  of  her  neck.  She  had  high  temperature  (how  high 
not  stated).  On  the  sixth  day  she  was  taken  to  the  hospital. 
She  was  delirious  part  of  the  time.  The  infection  extended  to 
the  muscles  of  the  neck  and  lower  jaw.  She  developed  trismus. 
This  condition  continued  for  nine  days,  when  improvement 
began.    Four  weeks  later  while  walking  she  had  a  sudden  severe 
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pain  in  the  knee-joint.  She  went  to  bed  and  the  pain  disappeared 
as  suddenly  as  it  came.  It  returned  in  the  evening  and  the  knee 
began  to  swell  and  redden.  On  the  tenth  day  the  joint  was 
much  swollen  and  flexed.  Under  anesthesia  the  leg  was  straight- 
ened and  put  in  a  tin  splint.  The  infection  in  the  finger  and  neck 
had  subsided  almost  completely.  September  i  the  knee  was 
opened  under  anesthesia.  The  swelling  gradually  subsided  but 
the  knee  could  not  be  flexed  because  of  pain.  She  went  home 
October  i  with  a  plaster  mould  extending  from  ankle  to  hip  and 
the  leg  straight.    Under  massage  the  pain  gradually  disappeared 


Fig.  21. — Curic  IV.    Photograph  made  just  before  the  operation,  showing 
position  of  the  leg.     The  hip  is  not  involved. 


but  the  knee  was  stiff  and  the  leg  straight.  March  i,  1908, 
the  adhesions  were  broken  up  and  an  extension  applied.  Every 
third  day  the  knee  was  bent  forcibly  without  anesthesia.  She 
remained  in  the  hospital  five  weeks,  when  the  knee  was  straight 
and  stiff.  The  joint  gradually  flexed  again.  July  16  the  knee 
was  again  bent  under  anesthesia  and  that  evening  she  had  a 
slight  fever  and  severe  local  pain.  The  knee  was  constantly 
under  treatment  with  frequent  attempts  at  flexion.  Each 
attempt  was  followed  by  fever  and  severe  pain.  About  the 
middle  of  September  the  knee  became  flexed  to  its  present 
condition  and  has  remained  so  (Fig.  21). 
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Examination.  There  was  bony  ankylosis  of  the  right  knee 
with  knee  flexed  at  a  bad  angle,  about  150  degrees  with  the 
thigh  (Fig.  22). 


Fig.  22. — Case  IV.     Complete  bony  ankylosis  of  right  knee  involving  all  of 
the  bones  of  the  joint,  with  the  leg  flexed  at  an  angle  of  150  degrees. 

Treatment.  Typical  arthroplasty  of  the  knee  was  done  with 
a  splitting  operation  of  the  patella.  The  external  half  of  the 
patella  was  rotated  180  degrees  so  as  to  form  the  internal  halt. 
An  interposing  flap  of  tissue  in  this  case  consisted  of  fascia  lata, 
with  a  thin  layer  of  muscle  removed  from  the  outer  surface  of 
the  vastus  externus,  the  base  being  directed  downward  and 
slightly  anterior.  This  flap  was  turned  over  the  outer  condyle 
of  the  femur,  drawn  through  the  joint  between  the  femur,  patella 
and  tibia  by  means  of  heavy  catgut  sutures  which  had  been 
passed  through  the  free  edge  of  the  flap,  and  through  the  fibrous 
capsule  on  the  inner  side  of  the  joint.  These  sutures  were  tied 
in  the  inner  incision.    A  similar,  though  smaller,  flap  of  tissue 


Fig.  23. — Case  IV.  Skiagram  made  about  one  month  after  operation. 
The  leg  is  straight  and  the  joint  cavity  has  been  restored.  The  top  of  the 
tibia  and  fibula  are  on  a  line  in  the  picture. 


Fig.  24. — Case  IV.  Skiagram  of  both  knees  viewed  from  behind,  the 
operated  knee  being  oh  the  right,  the  normal  knee  on  the  left.  The  joint 
cavity  has  been  restored,  together  with  the  normal  conformation  of  the  bones. 
In  the  case  of  the  operated  knee,  the  femur  and  tibia  seem  to  be  separated 
more  widely  than  in  the  normal  knee  and  the  top  of  the  fibula  is  nearer  the 
articular  surface  of  the  tibia. 

Am  Surg  7 
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was  dissected  ficm  the  vastus  internus  and  placed  between  the 
patella  and  the  femur  on  the  inner  side.  This  flap  was  sutured 
to    the    capsule  with  catgut.      After    removing    the    Esmarch 

Fig.  25 


Fig.  26 


Fig.  27 


Figs.  25,  26,  and  27, — Case  IV.  Photographs  made  about  five  months 
after  operation.  The  patient  had  a  normal  range  of  motion  in  the  joint 
and  was  able  to  walk  without  any  assistance. 
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constrictor,  all  bleeding  points  were  secured,  and  the  wound 
closed  with  catgut  sutures. 

Result.  This  patient  was  able  to  walk  and  sustain  full  weight 
on  her  limb  five  weeks  and  six  days  after  the  operation.  She 
could  flex  the  hmb  almost  to  right  angles  eight  weeks  after  the 
operation.  Since  that  time  she  has  learned  to  flex  the  knee 
to  an  acute  angle  with  the  thigh  and  to  extend  it  fully  and 
voluntarily.  She  has  no  pain  whatever  on  walking  and  the 
slight  limp  can  scarcely  be  detected.  She  has  one-third  of  an 
inch  elevation  en  the  heel  of  her  shoe  to  compensate  for  the 
shortening.  In  the  skiagrams  it  can  be  seen  that  there  is  a 
close  resemblance  to  the  normal  conformation  in  the  operated 
joint,  so  that  It  is  almost  impossible  to  determine  which  was  the 
knee  operated  en  (Figs.  23  to  27). 


BONY    ANKYLOSIS   BETWEEN    FEMUR  AND    TIBIA,    RESULT    OF 
osteomyelitis:     patella    FREE 

Case  V. — J.  H.,  female,  aged  fifteen  years,  was  admitted 
to  Mercy  Hospital  December  29,  191 1,  with  an  ankylosis  of 
the  right  knee.  Previous  to  August,  1908,  she  was  entirely  well. 
At  this  time  (August  3)  she  had  two  boils  on  her  right  forearm 
at  the  elbow.  These  boils  discharged  pus  freely  and  were  slow 
to  heal.  At  noon,  August  13,  she  had  a  very  severe  chill  and  at 
once  went  to  bed.  Twenty  minutes  later  she  vomited  and  her 
temperature  rose  to  103°  F.  Five  hours  later  the  right  ankle, 
which  she  had  sprained  four  months  previously,  with  good 
recovery  following,  became  very  painful.  In  the  morning  the 
ankle  and  the  leg  just  above  it  were  swollen  and  shghtly  red. 
The  pain  in  the  ankle  subsided  after  forty-eight  hours.  Her 
temperature  in  the  meantime  had  risen  to  106°  F.,  and  she  was 
delirious,  remaining  so  for  two  days.  Her  temperature  ranged 
from  102°  to  104°  F.  Patient  says  that  at  this  time  there  was 
an  epidemic  of  furunculosis  in  her  neighborhood. 

On  the  third  day  following  the  initial  symptoms  in  the  right 
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ankle,  the  first  phalanx  of  the  third  finger  of  the  left  hand  began 
to  pain,  the  pain  being  preceded  by  a  chill  and  followed  by  ele- 
vation of  temperature.  The  joint  quickly  became  swollen  and 
red.  On  the  fifth  day  the  right  shoulder  became  painful  and 
slightly  swollen.  This  attack  was  also  preceded  by  a  chill  and 
followed  by  a  rise  in  temperature. 

On  the  twelfth  day  the  left  shoulder  was  similarly  affected 
and  one  month  later  the  right  knee. 

These  multiple  foci  of  infection  were  lanced  as  follows:  First 
an  incision  was  made  halfway  between  the  ankle  and  the  knee 
over  the  crest  of  the  tibia.  A  considerable  quantity  of  pus  was 
evacuated.  This  wound  drained  for  five  months.  Next  the 
finger  was  incised  (a  month  after  the  onset) ;  pus  was  evacuated 
and  small  fragments  of  bone  were  removed.  This  incision  closed 
within  a  week  and  the  joint  became  ankylosed  at  once.  A  week 
later  the  right  shoulder  was  incised  and  much  pus  evacuated. 
The  wound  drained  for  eight  months.  Within  a  week  the  left 
shoulder  was  lanced. 

April  I,  1910,  eight  months  later,  both  shoulder- joints  were 
again  opened  and  fragments  of  bone  were  removed  from  each. 
Both  wounds  discharged  pus  for  seven  months  and  then  closed 
permanently.  She  has  never  had  any  trouble  in  either  fingers 
or  shoulders  since. 

The  right  knee  became  involved  slowly.  There  was  no  chill 
preceding  the  onset  of  the  trouble.  It  became  slightly  swollen 
and  was  net  very  much  reddened  at  first.  Later  it  became  very 
painful  and  much  swollen.  Six  weeks  after  the  onset  of  the 
knee  involvement  an  incision  was  made  just  below  the  patella 
and  a  large  amount  of  serosanguinous  fluid  was  removed. 
A  second  incision  was  made  just  above  the  ankle  and  much  pus 
and  small  fragments  of  bone  were  discharged.  This  wound 
drained  for  eight  months,  healed,  opened  again,  healed  again, 
continuing  for  this  way  at  intervals  up  to  the  present  time. 

A  splint  was  placed  on  the  knee  before  the  ankle  was  incised 
and  left  on  for  four  months.  The  knee  was  very  painful  for 
three  months  and  intensely  swollen.     The  swelling  slowly  sub- 
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sided.  The  cast  was  removed  in  January,  1909,  and  the  knee- 
joint  was  ankylosed. 

Incisions  have  been  made  over  the  right  tibia  twice  and  each 
time  particles  of  bone  were  removed.  In  October,  191 1,  one 
of  these  wounds  opened  and  it  has  been  discharging  ever  since. 

Examination.  December  29,  191 1.  There  is  a  bony  ankylosis 
of  the  right  knee-joint.  The  patella  is  freely  movable.  There 
is  a  discharging  sinus  just  below  the  patella  (Fig.  28). 


Fig.  28. — Case  V^.  Bony  ankylosis  of  right  knee  involving  femur  and  tibia 
only ;  the  patella  was  free.  The  ankylosis  extended  the  full  width  of  the  joint. 
The  leg  was  straight. 


Januar}^  16,  191 2.  All  the  sinuses  have  healed  with  good 
primary  union,  except  for  a  small  area  just  below  the  patella, 
where  pus  is  still  being  discharged.  The  patient  was  advised 
to  return  home  and  appear  for  reexamination  in  the  fall. 
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September  4,  191 2.  Patient  returned  with  the  sinus  com- 
pletely healed  and  ready  for  operation.  The  leg  was  perfectly 
straight  and  stiff.  The  normal  anatomy  of  the  joint  had  been 
completely  destroyed,  but  the  patella  was  freely  movable,  there 
being  no  ankylosis  between  the  patella  and  femur.  The  early 
restoration  of  motion  in  the  knee-joint  after  an  arthroplasty 
depends  on  the  degree  of  motility  of  the  patella,  and  inasmuch 
as  the  leg  must  be  kept  quiet  for  three  or  four  weeks  at  least 
after  the  operation,  there  is  always  the  possibility  of  having 
fibrous  adhesions  form  underneath  the  patella,  which  interfere 
with  its  mobility.  We  have  long  recognized  this  fact  and  after 
many  experiments  have  finally  concluded  that  in  the  next 
suitable  case  we  would  interpose  a  sheet  of  paraffin  with  a  melt- 
ing point  of  about  123°  between  the  patella  and  the  femur. 
That,  of  course,  prevents  the  formation  of  adhesions  as  well  as 
a  recurrence  of  the  ankylosis  and  would  not  interfere  with  the 
subsequent  clinical  course  of  the  case.  We  believe  that  it  will 
be  a  material  factor  in  the  early  restoration  of  motion  in  the 
joint  and  a  greater  degree  of  motion  than  has  heretofore  been 
the  case. 

Treatment.  September  14,  191 2,  two  longitudinal  incisions 
were  made,  one  on  either  side  of  the  patella,  but  inasmuch  as  the 
bony  union  between  the  tibia  and  femur  extended  across  the 
entire  articular  surface,  an  entire  new  joint  had  to  be  made — 
that  is,  both  the  tibia  and  femur  had  to  be  restored  to  their 
normal  conformation,  which  we  did  by  means  of  the  chisels 
which  we  employ  in  this  work.  Two  lateral  flaps  of  fat  and 
fascia  were  interposed,  nothing,  of  course,  being  dene  to  the 
patella.  The  wound  was  closed  with  catgut  and  horsehair,  and 
the  knee  dressed  with  phenol  gauze.  The  leg  was  placed  in  a 
wire  cage  and  a  Buck's  extension  applied  with  15  pounds  of 
weight  attached. 

Result.  Excellent.  Two  wxeks  and  two  days  after  the  opera- 
tion the  patient  had  about  5  degrees  of  motion  in  the  joint. 
Four  weeks  after  the  operation,  when  the  stitches  had  been 
removed  and  healing  of  the  skin  wound  was  complete,   the 
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patient  walked  on  crutches  and  could  voluntarily  extend  the 
leg  and  flex  the  joint  to  about  10  degrees.  The  subsequent  course 
was  eminently  satisfactory  and  uneventful.  When  the  patient 
left  the  hospital,  about  four  months  after  the  operation,  she 
could  flex  her  leg  voluntarily  to  right  angles  and  was  walking 


Fig.  29 


Fig.  30 


Figs.  29  and  30. — Case  V.  Skiagrams  made  four  months  after  operation, 
showing  full  restoration  of  the  joint  cavity  and  normal  conformation  of  the 
femur  and  tibia. 


without  any  support  whatever  (Figs.  29  and  30).  A  report 
received  eleven  months  after  the  operation  stated  that  motion 
was  improving  constantly.  She  could  walk  up  and  down  stairs 
easily;  drive  an  automobile,  dance,  and  run.  She  walked  without 
a  limp. 
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THE    SHOULDER 

The  technique  described  in  my  article  in  1902  has  not  been 
changed.  We  have  not  yet  had  an  opportunity  to  perform  a 
typical  arthroplasty  on  the  shoulder.  In  one  case  a  partial 
arthroplasty  was  done  with  a  fairly  good  result.  In  the  opera- 
tion as  worked  out  on  the  cadaver,  the  skin  and  deltoid  are 
split  and  its  fascia  is  separated  along  its  anterior  margin  for  a 
distance  of  four  inches,  and  elevated  so  as  to  expose  the  cora- 
coid  process  with  the  attached  heads  of  the  biceps  and  coraco- 
brachialis.  This  process  is  divided  about  three-quarters  of  an 
inch  from  the  tip  and  displaced  outward.  A  curved  chisel  is  then 
used  to  separate  the  bony  union  between  the  glenoid  fossa  and 
the  head  of  the  humerus,  and  an  additional  excavation  on  the 
surface  cf  the  glenoid  fossa  is  made.  An  incision  is  then  made 
at  right  angles  to  the  original  incision  across  the  chest,  over  the 
middle  of  the  pectoralis  major  muscle;  a  flap  of  fat,  aponeurosis 
and  pectoralis  major  muscle  is  then  made,  four  and  a  half  inches 
long  and  three  and  a  half  inches  wide,  with  its  pedicle  left 
attached  to  the  humerus.  It  is  swung  upward  and  interposed 
between  the  head  of  the  humerus  and  glenoid  fossa,  completely 
covering  the  raw  bony  surfaces. 

Besides  using  a  muscle  flap  in  the  manner  described  above, 
one  may  substitute  and  use  as  an  interposing  flap  the  anterior 
portion  of  the  deltoid,  inserting  it  anterior  to  the  coracobrachialis 
and  short  head  of  the  biceps. 


THE    ELBOW 

After  the  usual  preparation  of  the  field  of  operation,  an 
Esmarch  constrictor  is  applied  high  up  on  the  arm.  Formerly 
I  made  a  vertical  incision  on  the  posterior  surface  of  the  arm, 
directly  over  the  olecranon.  I  have  since  abandoned  that 
procedure,  because  of  the  fact  that  the  contraction  of  the  scar 
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often  interferes  with  free  motion  in  the  joint.  I  now  make  two 
vertical  incisions,  one  on  either  side  of  the  olecranon — although 
only  one  such  incision  may  be  necessary,  depending  on  whether 
or  not  it  is  possible  to  work  freely  through  an  external  incision 
without  injuring  the  ulnar  nerve. 

If  there  is  any  danger  of  inflicting  injury  on  this  nerve,  the 
second  or  internal  lateral  incision  should  be  made.  I  always 
insist  on  finding  the  nerve,  freeing  it  from  its  bed,  and  retracting 
it  out  of  the  field  of  operation. 

The  length  of  this  lateral  incision  will  depend  on  how  much 
of  an  area  one  wishes  to  expose.  As  a  rule,  an  incision  about 
six  inches  in  length  is  sufficient,  although  there  is  no  reason 
why  it  should  not  be  made  longer  if  necessary.  The  incisions 
are  made  about  one-half  inch  to  either  side  of  the  olecranon, 
and  extend  through  the  skin  and  superficial  fascia.  The  edges 
of  the  wound  are  then  retracted  widely  so  as  to  give  easy  access 
to  the  joint. 

The  interposing  flap  in  these  cases  is  taken  from  the  aponeu- 
rosis of  the  supinator  longus  and  from  the  fascia  and  fat  on  the 
inner  side  of  the  joint.  The  bases  of  these  flaps  are  directed 
upward.  The  flaps  are  made  sufficiently  wide  so  as  to  cover  the 
freshened  surfaces  of  bone,  and  long  enough  so  as  to  reach  across 
from  one  side  of  the  joint  to  the  other. 

The  ankylosis  in  the  case  of  the  elbow  usually  exists  between 
the  olecranon  process  of  the  ulna  and  the  humerus.  This  is 
carefully  divided  by  means  of  a  curved  chisel  and  twisted  later- 
ally, until  free  mobility  of  the  joint  is  secured.  In  our  earlier 
work  I  thought  it  advisable  to  separate  the  tip  of  the  olecranon 
with  its  muscle  attachment  and  retract  it  upward  so  as  to 
expose  the  interior  of  the  joint.  I  no  longer  find  this  to  be 
necessary,  except  in  unusual  cases. 

Sometimes  there  is  a  bony  ankylosis  between  the  head  of 
the  radius  and  the  lesser  sigmoid  cavity.  When  this  exists  it 
also  is  chiselled  free,  all  exostoses  are  cut  away,  a  flap  interposed 
and  absolute  freedom  of  motion  is  secured.  If  necessary,  the 
olecranon  fossa  may  be  deepened,  so  that  the  extension  of  the 
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arm  may  be  complete.  Ample  bone  should  be  removed  from  the 
humerus  and  radius  to  permit  of  free  flexion  and  extension  with- 
out force,  and  the  anterior  capsule  of  the  joint  fully  and  com- 
pletely divided,  if  necessary. 

Having  secured  the  desired  mobility  of  the  joint  and  having 
freshened  all  bony  surfaces,  the  next  step  in  the  operation  is 
to  place  and  secure  the  interposing  flaps.  These  flaps  are  drawn 
into  the  joint  and  secured  on  all  sides  with  fine  chromicized 
catgut  sutures.  The  ulnar  nerve  which  was  exposed  at  the 
commencement  of  the  operation,  so  as  to  protect  it  from  injury, 
is  now  replaced  in  its  groove  and  surrounded  by  fat.  The  re- 
mainder of  the  operation  consists  of  the  steps  already  described, 
such  as  closing  the  wound  and  applying  the  powder  and  dressings. 

The  elbow  is  dressed  at  a  right  angle,  and  a  posterior  and 
lateral  three-fifths  pi  aster-of -Paris  cast  appHed.  At  the  end  of 
from  five  to  seven  days  the  cast  is  taken  ofif  twice  a  day  and 
passive  motion  is  instituted.  At  the  end  of  ten  days  the  cast 
can  be  removed  permanently  and  the  arm  carried  in  a  sling. 
The  patient  is  encouraged  to  make  passive  and  active  motion, 
and,  if  necessary,  is  ordered  to  carry  sand-bags  or  other  weights 
for  the  purpose  of  securing  as  much  extension  of  the  arm  as  is 
possible.  Massage  may  now  be  of  service  in  increasing  the  func- 
tion of  the  joint,  or  gas  may  be  given  to  force  the  extension 
and  flexion  as  early  as  the  third  week.  Care  must  be  taken  not 
to  fracture  the  olecranon.  It  should  never  be  severely  painful 
or  prolonged. 

The  following  cases  are  illustrative  of  arthroplasties  done  on 
the  elbow-joint: 


ankylosis  of  elbow  following  intranasal  operation 

Case  VI. — L.  H.  S.,  female,  aged  twenty-nine  years,  was  ad- 
mitted to  Mercy  Hospital  November  27,  1908.  Family  history 
was  negative.  She  had  had  bilious  attacks,  occasional  attacks 
of  indigestion  and  chills,  and  fever  during  childhood.     In  the 
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fall  of  1905  she  had  a  nervous  breakdown  and  was  sent  West 
to  recuperate.  This  attack  she  says  had  been  coming  on  gradu- 
ally, but  was  precipitated  rather  suddenly  by  an  intranasal 
operation  consisting,  she  thinks,  of  the  removal  of  bone. 

Present  Trouble.     In  March,    1906,  she  suddenly  developed 
high  temperature  and  had  a  sharp  pain  in  left  arm  which  kept 


Fig.  31 


Fig.  32 


Figs.  31  and  32. — Case  VI.  Bony  ankylosis  of  left  elbuw-juint  of  two  and 
a  half  years'  duration,  with  arm  flexed  at  an  acute  angle.  The  normal  con- 
formation of  the  joint  is  lost.  There  was  also  an  ankylosis  between  the  radius 
and  ulna. 


her  from  sleeping.  A  physician  was  sent  for  at  once  and 
diagnosed  the  case  as  one  of  articular  rheumatism.  She  was 
sent  to  the  hospital  two  days  later  and  an  incision  was  made 
on  the  back  of  the  arm  just  below  the  elbow  on  the  tenth  day. 
Serum  only  was  evacuated.  In  about  ten  days  the  bone  was 
scraped  and  the  wound  was  kept  open  with  drainage  for  six 
weeks,   during  which   time   it  continued   to   discharge  serum. 
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That  condition  continued  until  June,  during  which  time  she 
was  in  bed,  and  when  she  recovered,  her  arm  was  absolutely 
rigid  and  slightly  bent.  After  about  a  year  an  attempt  was  made 
to  flex  the  arm  under  anesthesia,  and  after  that  she  could  use 
the  fingers  and  wrist,  but  the  elbow  remained  stiff. 


Fig.  33 


Fig.  34 


FiGs.  33  and  34. — Case  VI.  Skiagrams  made  after  the  first  operation,  in 
which  the  olecranon  was  wired  to  the  shaft  of  the  ulna.  The  first  skiagram 
was  made  about  two  weeks  after  the  operation  and  shows  the  fragments 
approximated.  The  second  was  taken  about  three  weeks  after  the  operation, 
after  passive  motion  had  been  instituted,  and  shows  separation  of  the  frag- 
ments. 


Examination.  There  existed  a  bony  ankylosis  of  the  ulna  and 
humerus  and  of  the  radius  and  humerus  (Figs.  31  and  32). 

Treatment.  First  operation.  A  typical  arthroplasty  of  the 
elbow  was  done,  dividing  the  olecranon  from  the  shaft.  A  long 
fascial  flap  was  taken  from  both  of  the  triceps  muscles  and 
inserted  between  the  ends  of  the  bone.  Then  the  olecranon  was 
wired    back   into  place  with    phosphor-bronze  wire.     Passive 


Fig.  35 


Fig.  36 


Fig.  37 


Figs.  35,  36,  and  37. — Case  VI.  Skiagrams  made  after  the  second  opera- 
tion, showing  that  the  olecranon  has  become  firmly  united  with  ulna  and 
that  normal  motion  has  been  restored  to  the  joint. 
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motion  was  instituted  at  the  end  of  two  weeks.  It  stretched 
the  wire  and  permitted  separation  of  the  approximated  surfaces 
of  the  olecranon.     This  allowed  the  acute  angulation  of  the 

Fig.  38 


Fig.  39 


Figs.  38  and  39. — Case  VI.  Photographs  made  eighteen  months  after  the 
second  operation,  showing  that  the  patient  has  full  power  of  flexion  and 
extension  of  the  arm. 


olecranon  to  the  ulna,  and  made  a  cup-shaped  olecranon  fossa. 
The  tip  of  the  olecranon  and  coronoid  limited  motion  (Figs,  t,^ 
and  34).  There  was  no  return  of  the  bony  ankylosis.  At  the 
second  operation,  May  10,  1909,  the  tip  of  the  olecranon  was 
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removed  and  also  the  tip  of  the  coronoid  process,  so  as  to  make 
the  normal  curve  and  adjustment  to  the  trochlea. 

Result.  Primary  union  occurred.  Since  that  time  she  has 
been  able  to  flex  and  extend  her  arm  fully  and  painlessly.  She 
does  not  know,  except  from  a  very  slight  limitation  of  pronation 
and  supination,  that  she  has  ever  had  any  trouble  in  the  elbow. 
It  is  a  perfect  functional  result.  It  is  now  four  years  since  the 
operation,  and  the  only  exidence  of  the  disturbance  in  the  elbow 
is  that  she  cannot  fully  extend  the  arm  voluntarily.  There  is 
lacking  about  5  degrees  of  full  extension,  but  she  says  that 
improvement  is  increasing.  Motion  in  the  elbow  is  otherwise 
full  and  free  (Figs.  35  to  39). 


ANKYLOSIS    OF   ELBOW   FOLLOWING   TRAUMA 

Case  VII. — E.  S.,  female,  aged  thirty-five  years,  came  to 
Mercy  Hospital  September  28,  191 2.  on  account  of  bony  anky- 
losis of  right  elbow-joint.  In  June,  1909,  she  slipped  and  fell, 
striking  the  floor  on  her  right  elbow.  Her  elbow  pained  her 
considerably  and  she  supported  her  forearm  with  the  other  hand. 
The  next  day  the  elbow  was  swollen  and  painful  and  she  con- 
sulted a  doctor.  A  skiagram  was  taken  and  one  of  the  bones 
entering  into  the  formation  of  the  elbow-joint  (she  does  not  know 
which  one)  was  found  to  have  been  broken.  Arm  was  put  in 
a  sling  flexed  to  a  right  angle  and  midway  between  pronation 
and  supination.  It  was  removed  from  the  sling  daily  and 
the  doctor  flexed  and  extended  it.  This  caused  the  patient 
great  pain. 

After  seven  weeks  of  this  treatment  the  patient  was  unable 
to  use  the  forearm.  She  does  not  remember  if  she  could  use 
her  fingers.  She  was  operated  on  August  17,  1909,  and  an  arthro- 
plasty attempted.  Patient  does  not  know  what  was  done; 
no  cast  was  put  on;  when  stitches  were  removed  a  week  later 
there  was  fair  movement  in  the  joint,  but  it  was  painful.  A 
few  days  later  pus  discharged,  and  an  additional  opening  had 
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to  be  made  on  the  outer  side  of  the  elbow.  Shortly  afterward 
a  small  rubber  drainage-tube  was  inserted  and  the  joint  was 
irrigated  daily  with  H2O2.  The  pus  discharge  lasted  about 
six  weeks,  but  it  took  eight  or  nine  months  for  the  wounds  to 
be  completely  healed.  At  the  end  of  this  time  there  was  no 
motion  whatever  in  the  joint.  During  the  stage  of  active  in- 
fection her  arm  and  forearm  were  powerless;  the  muscles  had 
wasted  and  it  was  proposed  that  an  amputation  be  done.  Patient 
declined  the  operation. 

Three  months  after  leaving  the  hospital  she  fell  down  stairs 
and  injured  the  same  forearm.  Her  doctor  told  her  that  one  of 
the  bones  was  fractured  at  about  its  middle.  Patient  was 
anesthetized  and  an  attempt  was  made  to  move  the  joint  as 
well  as  to  set  the  fracture.  A  plaster-of-Paris  cast  was  put  on 
and  left  on  for  two  months,  but  there  was  no  movement  in  the 
elbow.  The  elbow  now  is  ankylosed,  flexed  to  a  right  angle, 
and  the  forearm  is  midway  between  pronation  and  supination 
(Figs.  40  and  41). 

Examination.  There  was  entire  lack  of  motion.  The  elbow 
was  large  and  the  skiagram  showed  that  this  was  caused  by  the 
production  in  excess  of  callus,  the  result  of  the  previous  fracture. 
There  was  firm  bony  union  between  ulna  and  humerus  and 
radius  and  humerus.  The  radius  had  been  fractured  about 
two  inches  below  the  joint  and  union  had  taken  place  with  a 
considerable  overlapping  of  the  fragments.  There  was  no 
evidence  of  fracture  of  the  shaft  of  the  ulna.  The  olecranon 
process  was  very  thick,  as  was  also  the  lower  end  of  the  humerus, 
due  to  exostoses  (Figs.  40  and  41). 

Operation.  September  30,  191 2,  two  longitudinal  incisions 
were  made  on  the  posterior  aspect  of  the  arm,  one  to  the  outer 
and  the  other  to  the  inner  side  of  the  olecranon.  The  ulnar 
nerve  was  isolated,  freed  from  its  bed,  and  carefully  retracted 
to  one  side.  The  joint  was  then  exposed.  The  normal  anatomy 
of  the  joint  was  completely  destroyed.  The  radius  was  exposed 
and  the  head  and  neck  of  the  bone  down  to  the  orbicular  liga- 
ment were  removed  with  bone-cutting  forceps.     The  ulna  was 
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Fit..  40. — Case  VII.  Bony  ankylosis  of  right  elbdw.  Tiie  iuiiu  was  com- 
pletely destroyed  by  the  excessive  formation  of  new  bone.  The  radius  had 
been  fractured  about  two  inches  below  the  joint,  but  bony  union  of  the 
fragments  with  overlapping  had  taken  place.  The  arm  was  flexed  to  nearly 
right  angles. 


Fig.  41. — Case  Vll.     Position  of  arm  before  operation. 
Am  Surg  8 
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chiselled  free  from  the  humerus  at  the  line  of  bony  union.  The 
coronoid  process  and  tip  of  the  olecranon  were  chiselled  off 
and  about  one-fourth  of  an  inch  of  both  condyles  of  the  humerus 
was  removed  with  a  curved  chisel.     The  olecranon  fossa  was 

Fig.  42 


Fig.  43 


Figs.  42  and  43. — Case  VII.  Skiagrams  made  about  a  month  after  opera- 
tion. The  normal  anatomy  of  the  ioint  has  been  restored  in  spite  of  the 
large  amount  of  bone  which  had  to  be  removed  at  the  operation.  The  head 
of  the  radius  was  removed,  as  can  be  seen  in  Fig.  43. 


deepened.  It  was  then  possible  fully  to  extend  and  flex  the  fore- 
arm, all  excessive  newly  formed  bone  having  been  removed  with 
periosteum  and  enough  space  provided  between  the  humerus 
and  ulna  for  the  two  interposing  flaps,  which  were  dissected  free 
from  the  outer  and  inner  aspects  of  the  forearm  in  the  usual 
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manner.    These  flaps  were  drawn  into  the  joint  so  as  to  cover  the 
whole  articulating  surfaces  of  the  humerus  and  sutured  in  place 


FrG.  44. — Case  VII.     Photograph  made  about  a  month  after  operation, 
showing  degree  of  flexion  patient  then  had 

Fig.  45 


Fig.  46 


Figs.  45  and  46. — Case  VII.    Photographs  made  ten  weeks  after  the  opera- 
tion, showing  that  the  patient  had  a  full  range  of  flexion  and  extension. 


ii6       murphy:   arthroplasty  for  ankylosed  joints 

with  chromicized  catgut.  These  flaps  overlapped  in  the  middle. 
The  inner  flap  was  placed  under  the  ulnar  nerve.  The  incisions 
were  closed  with  plain  catgut  in  the  deeper  layers  and  horsehair 
approximated  the  skin  edges.  Bismuth  subiodide  and  collodion 
gauze  sealed  the  wound.  A  5  per  cent,  moist  phenol  gauze, 
covered  by  rubber  tissue  and  a  sterile  roller  bandage,  com- 
pleted the  dressing.  A  plaster-of-Paris  cast  was  applied  with 
the  arm  flexed  at  an  angle  of  45  degrees.  This  cast  was  cut  as 
soon  as  the  plaster  had  set,  in  accordance  with  our  usual  custom. 
Result.  The  first  dressing  was  made  after  two  weeks.  Primary 
wound  healing.  Stitches  removed.  Passive  motion  instituted. 
The  subsequent  progress  of  the  case  was  a  very  satisfactory  one. 
When  the  patient  left  the  hospital,  after  ten  weeks,  she  was 
able  to  extend  the  arm  voluntarily  to  within  5  degrees  of  full 
extension  and  to  flex  it  to  an  acute  angle  with  the  humerus 
angle.  She  has  reported  since  that  she  has  a  full  normal  range 
of  motion  (Figs.  42  tc  46). 


THE    WRIST 

In  the  case  of  wrist- joint  ankylosis,  which  exists  between  the 
radius  and  the  semilunar  and  scaphoid  bones  of  the  carpus,  a 
straight  incision  is  made  over  the  posterior  surface  of  the  head 
of  the  radius,  extending  from  an  inch  to  an  inch  and  a  half  above 
and  below.  The  length  of  the  incision  will  depend  on  the  ease 
with  which  the  seat  of  the  ankylosis  may  be  brought  into  view. 
This  primary  incision  extends  through  the  skin  and  superficial 
fascia,  as  is  usual  in  these  arthroplasty  operations.  The  flap 
is  taken  from  the  deep  fascia  and  the  joint  capsule.  It  is  U- 
shaped,  with  the  base  directed  upward,  and  after  the  ankylosis 
has  been  freed  by  means  of  the  chisel,  and  the  natural  confor- 
mation of  the  parts  has  been  restored,  this  flap  is  pushed  down 
between  the  carpal  bones  and  the  head  of  the  radius,  after  one 
has  satisfied  himself  that  the  motion  in  the  joint  has  been 
restored. 
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As  -a  rule,  it  is  not  necessary  to  expose  the  anterior  surface 
of  the  joint  for  the  purpose  of  suturing  the  flap  in  place,  but 
if  this  cannot  be  accompHshed  satisfactorily,  the  anterior  in- 
cision should  be  made.  When  only  the  posterior  incision  is 
made,  the  flap  is  tucked  down  to  the  depth  of  the  wound  and  is 
sutured  with  phosphor-bronze  wire  to  the  posterior  surface  of 
the  anterior  capsule  of  the  joint,  and  laterally  to  the  periosteum 
of  the  bone.  The  capsule  of  the  joint  is  then  closed  in  the  usual 
manner  and  likewise  the  external  incision.  Sufficient  of  the 
radius  must  be  removed  to  admit  of  perfect  flexion  and  extension. 

The  bismuth  subiodide  powder  and  a  collodoin  dressing  are 
then  applied,  and  over  this  a  moist  5  per  cent,  phenol  gauze 
dressing  is  placed,  and  outside  of  this  the  dry  dressing.  The 
application  of  a  three-fifths  dorsal  plaster  cast,  extending  to 
the  tip  of  the  fingers,  completes  the  operation. 

The  cast  is  removed  temporarily  in  from  five  to  seven  days, 
and  passive  motion  of  the  jomt  is  instituted.  After  the  lapse  of 
ten  or  twelve  days  the  cast  may  be  left  off,  so  that  the  patient 
can  follow  the  usual  instructions  with  reference  to  the  use  of 
the  joint.    The  following  case  is  illustrative  of  this  operation. 


ankylosis  of  wrist 

Case  VIII. — R.  C.  B.,  female,  aged  forty-eight  years,  was 
admitted  to  Mercy  Hospital  September  29,  1911.  Family 
history  was  negative.  She  had  had  mumps  eight  years  ago  and 
pneumonia  when  a  child. 

In  July,  1 9 10,  she  felt  indisposed  during  the  day,  and  at 
night  had  a  slight  chill,  accompanied  by  vomiting  and  fever. 
She  had  no  definite  pain.  That  evening  her  joints  began  to 
swell,  the  left  elbow,  wrist,  and  phalanges,  then  right  wrist 
and  phalanges.  They  were  red,  tender,  and  painful.  The  next 
day  the  right  ankle,  then  the  left,  both  knees  and  right  shoulder 
gave  trouble.  The  left  elbow  and  shoulder  were  not  affected. 
She  was  in  bed  for  two  months  with  high  temperature,  and  was 


ii8       murphy:  arthroplasty  for  ankylosed  joints 

unable  to  move.  Resolution  followed  in  all  of  the  joints  except 
the  right  shoulder,  wrist,  and  fingers  of  the  right  hand.  The 
right  forearm  and  shoulder  were  put  in  a  cast  for  a  month.  The 
fingers  and  wrist  were  much  swollen  and  edematous  for  seven 
months.  The  shoulder  became  stiflf.  The  adhesions  were  broken 
up  under  anesthesia,  and  there  has  been  no  further  trouble 
in  that  joint.  The  fingers  and  wrist  became  stiff  after  seven 
months  and  have  remained  so  (Fig.  47). 


Fig.  47.— Case  Vlll. 


Ankylosis  of  wrist-joint  involving  the  radius 
and  scaphoid. 


Fig.  48. — Case  VIII.    Photograph  made  before  operation,  showing  position  of 
the  wrist  and  fingers  with  inability  to  flex  the  fingers  on  the  palm. 


Examination.  There  was  ankylosis  between  the  radius  and 
scaphoid  bone.  Blocking  of  the  latter  prevents  flexion.  The 
semilunar  appeared  to  be  free  (Fig.  48). 
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Treatment.  September  30,  191 1,  an  incision  was  made  over 
the  end  of  the  radius  on  the  back  of  the  arm  and  a  flap  of  super- 
ficial fascia  and  fat  was  elevated.  The  union  between  the  radius 
and  scaphoid  was  exposed,  separated  with  a  chisel  and  one- third 
of  an  inch  of  bone  removed.  The  fascial  flap  was  interposed 
between  the  radius  and  the  scaphoid  in  such  a  way  as  to  produce 

Fig.  49 


Fig.  50 


Figs.  49  and  50. — Case  VIII.     Photographs  made  several  months  after  oper- 
ation, showing  degree  of  flexion  and  extension  patient  had  at  that  time. 

a  complete  separation.  It  was  fixed  by  suturing  the  base  of  the 
flap  across  the  line  to  the  upper  surface  of  the  fibrous  capsular 
attachment  of  the  scaphoid. 

Result.  Primary  union.  There  was  considerable  pain  when 
motion  was  attempted.  After  the  stitches  were  removed 
motion  gradually  increased  and  there  was  no  return  of  the 
ankylosis,  although  motion  was  Hmited  (Figs.  49  and  50). 
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TEMPOROMAXILLARY   JOINT 

This  is  often  a  very  difficult  joint  to  free,  as  the  ankylosis  may 
be  both  articular  and  extra-articular  combined,  or  the  degree  of 
bony  fixation  may  extend  forward  from  the  joint  and  include 
the  zygoma  and  coronoid  process.  The  incision  is  made  in  front 
of  the  ear,  extending  from  a  point  half  an  inch  below  the  root 
of  the  zygoma  up  into  the  hair-line  for  a  distance  of  two  inches, 
or  a  curved  incision  may  be  made,  convexity  directed  backward, 
passing  forward  under  the  zygoma  to  a  point  one  inch  in  front 
of  the  ear  from  two  inches  above  the  zygoma.  A  right  angle 
or  L-shaped  incision  also  gives  good  access  to  the  joint.  It  is 
really  a  modified  curvilinear  incision.  The  ankylosis  is  divided 
with  a  narrow  chisel  and  a  flap  removed  from  the  temporal 
muscle  aponeurosis  is  dropped  down  over  the  zygoma  into  the 
joint.  In  cases  of  ankylosis  existing  from  infancy  or  early  child- 
hood, with  aplasia  of  the  mandible,  the  straight  incision  is 
particularly  applicable. 

We  have  had  nine  cases  of  ankylosis  of  the  jaw,  seven  bony 
and  two  extra-articular  fibrous  fixations.^  The  technique 
employed  in  the  cases  of  the  bony  type  is  well  shown  in  the 
following  case. 


BONY  ANKYLOSIS   OF   RIGHT  TEMPOROMAXILLARY  JOINT  AND 
FIBROUS   FIXATION   OF   LEFT 

Case  IX. — F.  D.,  male,  aged  fifteen  years,  was  admitted 
to  Mercy  Hospital  on  account  of  fixation  and  deformity  of 
lower  jaw. 

When  six  months  old  a  swelling  developed  rather  suddenly 
in  front  of  the  left  tragus.  A  few  days  afterward  pus  discharged 
from  the  left  external  meatus  for  four  or  five  days  and  the 


^  Jour.  Amer.  Med.  Asscc,  July  26,  1913. 
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swelling  in  front  of  the  ear  disappeared.  There  was  no  swelling 
over  the  mastoid  then  or  since,  and  he  has  had  no  further 
trouble  from  that  ear. 

From  what  his  parents  told  him,  he  had  no  throat  or  skin 
affection  at  the  time,  and  there  was  no  noticeable  deformity 
of  the  mandible  then,  and  it  was  not  until  twelve  months  after 
his  ear  trouble  began  that  they  found  that  his  lower  jaw  was 
fixed  and  immovable.  Since  then  he  has  been  unable  to  open 
his  mouth. 


Fig.   51. — Case  IX.     Skiagram  i^iiuwing  liie  It-tt  icmpuroinanuibular 
joint,  in  which  there  was  a  fibrous  fixation. 


His  lower  jaw  is  deformed.  The  normal  angle  of  the  jaw 
is  absent  and  the  symphysis  menti  is  narrow,  pointed,  and  drawn 
a  little  to  the  right  of  the  median  line.  The  molar  teeth  oppose 
each  other  on  both  sides,  but  his  upper  front  teeth  project 
beyond  the  lower  teeth  about  a  half  inch.  The  skin  for  a  thumb's 
breadth  to  the  left  of  the  symphysis  menti  is  contracted.    This 
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contraction  extends  into  the  tissue  of  the  neck.  The  lower 
jaw  is  pressed  firmly  against  the  upper  and  he  is  unable  to 
move  his  jaw  either  way  more  than  one-sixteenth  of  an  inch 
(Figs.   51   and  52). 

There  are  no  enlarged  glands  palpable  in  the  neck;  no  dis- 
charge from  either  ear  and  no  signs  of  old  or  recent  mastoid 
trouble. 


Fig.  52. — Case  IX.    Skiagram  of  the  right  temporomandibular  joint,  in  which 
there  was  a  complete  bony  ankylosis  extending  clear  across  the  joint. 


Examination.  The  physical  findings  were  those  mentioned 
above.  The  skiagram  showed  an  ankylosis,  probably  fibrous, 
of  the  left  temporomandibular  joint  and  bony  ankylosis  of  right 
(Figs.  53  and  54). 

Operation.  September  7,  191 2,  a  vertical  incision  was  made 
on  the  left  side  about  one-half  inch  anterior  to  the  tragus 
extending  up  into  the  hair  and  down  to  long  border  of  zygoma, 
avoiding  temporal  artery  and  facial  nerve.  Zygoma  was  cut 
with  bone-cutting  forceps  and  turned  forward  out  of  field. 
Temporal  muscle  was  detached   from  coronoid  process.     No 
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bony  ankylosis  of  joint,  but  contraction  of  capsule  which  was 
completely  cii\dded.  An  incision  was  then  made  under  angle 
of  jaw  and  internal  pterygoid  and  masseter  muscles  were  freed. 
Mouth  could  not  be  opened  after  all  this  had  been  done.  Zygo- 
matic process  reattached  by  ware  suture.  Skin  edges  approxi- 
mated with  horsehair.  A  similar  vertical  incision  was  then 
made  over  temporomandibular  articulation  on  right  side,  zygoma 
cut  and  retracted  forward.  Bony  union  of  temporomandibular 
joint  out  to  tubercle  on  zygoma;  also  bony  union  between  tip 


Fig.  53 


Fig.  54 


Figs.  53  and  54.  —Case  IX.  Photographs  taken  before  the  operation, 
showing  the  position  of  the  jaw  and  the  extent  to  which  the  patient  could 
open  his  mouth.  The  jaw  was  absolutely  fixed  and  the  patient  could  only 
retract  his  lips. 


of  coronoid  process  and  base  of  skull.  The  neck  of  the  mandible 
was  cut  through  with  chisel  and  burr;  coronoid  process  removed. 
WTien  this  was  done  mouth  could  be  opened  easily.  A  flap  from 
the  temporal  fascia  was  then  interposed  between  the  divided 
ends  of  the  bone  and  fixed  there  by  two  sutures;  wound  closed 
with  horsehair. 

Result.  Twenty-four  hours  after  operation  he  could  open 
his  mouth  far  enough  to  put  in  two  fingers.  Stitches  were 
removed  on  sixth  day.  Primary  union;  could  open  mouth 
freely.    By  means  of  a  wooden  wedge,  which  he  shoved  between 
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his  teeth,  the  boy  quickly  increased  the  range  of  motion,  and 
when  he  left  the  hospital  at  the  end  of  four  weeks  he  could  open 
his  mouth  voluntarily  one  inch  (Fig.  55). 


Fig.  55. — Case  IX.  Photograph  made  about  a  month  after  the  operation, 
when  the  patient  was  able  to  open  his  mouth  easily  for  an  inch.  He  has  since 
then  succeeded  in  opening  it  so  far  that  he  can  place  an  apple  between  his 

teeth. 


The  interesting  feature  in  this  case  was  the  fact  that  the 
clinical  history  pointed  solely  to  the  left  side  as  the  one  involved 
in  the  original  infection  which  led  to  the  ankylosis.  The  right 
side  apparently  was  not  involved  at  any  time.  If  the  mouth 
could  have  been  opened  after  the  muscles  and  fibrous  tissue  on 
the  left  side  were  divided,  we  would  not  have  operated  on  the 
right  side  at  all;  but  when  this  was  not  possible,  we  were  con- 
vinced that  there  was  something  radically  wrong  on  the  right 
side,  which  proved  to  be  the  case.  There  was  a  complete  bony 
ankylosis  extending  all  the  way  across  from  condyle  to  coronoid 
process.  The  ankylosis  was  freed  in  the  normal  line  cf  the  joint 
by  means  of  a  small  curved  chisel  and  then  we  interposed  a 
flap  taken  from  the  fascia  of  the  temporal  muscle,  base  down- 
ward. The  tip  of  the  flap  was  passed  into  and  through  the 
joint  and  sutured  to  the  temporal  fascia.  The  result  was  an 
excellent  one,  as  may  be  seen  by  consulting  the  history  of  the 
case.  This  operation  will  not  suffice  for  periarticular  maxillary 
cicatricial  fixation.  That  subject  will  be  discussed  in  another 
article. 
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PROGNOSIS    OF   arthroplasty 

1.  Perfectly  movable,  ncrmally  functionating  joints  with 
sliding  and  rctary  motion  of  the  normal  type,  can  be  and  have 
been  reproduced. 

2.  A  new  synovialoid  membrane 'is  produced  with  fluid  not 
syno\'ial,  but  resembling  synovial  fluid,  and  lining  cells  identical 
with  those  lining  hygromata,  and  closely  resembling  the  endo- 
thelial cells  of  normal  syno\'ial  membrane. 

3.  These  joints  support  full  weight  and  traction. 

4.  They  are  painless  once  the  process  of  repair  is  complete. 

5.  They  are  not  subject  to  the  hematogenous  metastatic 
arthritides  of  normal  joints. 

6.  A  fibrocartilage-like  structure  develops  on  the  end  of  the 
bone,  and  the  latitude  of  motion  increases  with  time  up  to  the 
full  anatomical  limitations  in  the  uncomplicated  cases.  The 
production  of  new  joints  is  not  difficult  technically,  nor  is  it 
associated  with  great  danger  to  life.  The  many  details  in  the 
interposition  of  the  flaps  are  essential,  and  must  be  systematically 
carried  out  to  achieve  the  best  results.  Asepsis  is  essential 
though  not  absolutely  necessary. 

The  results  we  have  obtained  from  this  work  have  been  most 
gratifying,  not  only  to  us  but  to  the  patients.  One  patient, 
a  case  of  aseptic  ankylosis  of  the  elbow,  was  not  benefited 
primarily.  The  woman  was  exceedingly  nervous  and  under  no 
circumstances  would  she  permit  of  passive  motion,  nor  would 
she  attempt  any  active  motion.  The  ankylosis  recurred  and  the 
elbow  is  motionless  now  as  it  was  before  the  arthroplasty  was 
done.  Elbow  arthroplasties  have  been  usually  successful,  so 
that  it  may  be  safely  said  that  the  failure  in  this  case  was  due 
to  the  patient's  unwiUingness  to  cooperate  and  not  to  the 
operation. 

Another  patient,  a  case  of  ankylosis  of  the  knee,  in  which 
we  were  called  on  to  do  an  operation,  after  she  had  been  operated 
on  for  a  suppurating  joint  ^nd  ankylosis  resulted,  did  fairly  well 
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while  at  the  hospital.  The  patient  was  a  very  intractable, 
neurotic  young  girl,  and  while  we  secured  motion  of  about 
45  degrees  for  her  before  she  left  the  hospital,  she  did  not  carry 
out  our  instructions  after  she  left  the  hospital.  The  result 
was  that  she  returned  about  a  year  later  with  a  recurrence  of 
the  ankylosis.  The  knee  was  flexed  at  about  30  degrees,  but  the 
leg  was  plumb,  whereas  when  she  came  to  us  the  leg  from  the 
knee  on  down  was  abducted  in  addition  to  the  great  flexion  at 
the  knee.  No  further  effort  to  relieve  the  ankylosis  was  under- 
taken in  this  case. 

In  a  few  cases  of  arthroplasty  on  the  knee-joint,  the  tip  of 
the  skin  flap  necrosed,  so  that  passive  motion  could  not  be 
instituted  as  early  as  was  usually  done.  The  restoration  of 
motion  in  these  cases  was  delayed,  and  it  is  possible  that  motion 
may  not  be  as  free  or  complete  as  in  those  cases  in  which  flap 
necrosis  did  not  occur.  This  accident  will  not  occur  again, 
since  we  no  longer  use  the  curvilinear  incision.  The  accident 
is,  however,  a  very  rare  occurrence. 

One  patient  who  had  a  double  ankylosis  of  the  hips  died. 

We  have  devoted  much  time  and  attention  to  the  prophylaxis 
of  ankylosis.  We  believe  that  the  great  majority  of  cases  of 
ankylosis,  the  result  of  a  metastatic  arthritis  (inflammatory 
rheumatism  which  is  initiated  with  a  chill)  are  avoidable. 
We  are  absolutely  convinced  that  the  contortion  deformities 
following  metastatic  arthritis  are  avoidable.  The  acute  arthri- 
tides,  and  especially  those  that  have  an  initial  chill,  are  surgical 
lesions  from  the  very  first  day.  The  initial  chill  is  a  warning 
that  ankylosis  probably  will  occur,  and  therefore  the  hmb 
must  be  kept  in  a  good  position  from  the  very  beginning  and 
the  interarticular  pressure  produced  by  involuntary  muscle 
contraction  must  be  overcome.  This  is  best  accomplished  by 
some  type  of  Buck's  extension.  This  not  only  prevents  the 
deformity,  but  greatly  alleviates  the  suffering  of  the  patient, 
and  usually,  we  believe,  prevents  the  occurrence  of  the  ankylosis. 
The  plaster  cast  in  acute  infections  always  favors  ankylosis  and 
should  never  be  used.     In  tuberculosis  it  favors  repair  and 
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therefore  lessens  the  hkelihood  of  ankylosis.  Extension  of 
sufficient  weight  to  overcome  the  muscular  contraction  is  the 
ideal  means  of  preventing  deformity  and  avoiding  ankylosis. 

Our  final  conclusion  with  regard  to  arthroplasty  is,  that  where 
the  technique  of  the  operation  is  carried  out  properly,  in  a 
primarily  sterile  field,  the  results  far  exceed  our  original  expec- 
tations. They  can  be  secured  uniformly,  not  only  by  us  but 
by  others,  and  when  they  are  not  secured  the  failure  must  be 
charged  to  some  defect  in  technique  or  in  the  subsequent 
management  of  the  case. 
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DISCUSSION 

Dr.  Harry  M.  Sherman,  San  Francisco. 

The  question  I  wish  to  discuss  is  the  length  of  time  during  which 
a  spHnt  should  be  kept  on  after  a  fracture  near  a  joint,  and  whether 
passive  motion  should  be  made  after  the  splint  was  first  taken  off. 
I  cannot  quite  agree  with  those  who  hurry  the  removal  of  the  splint. 
I  think  immobilization  for  a  time  sufficient  to  get  perfectly  solid 
union  is  imperative,  and  I  have  not  seen  immobilization  produce 
permanent  stiffness  of  joints.  Now,  of  course,  if  an  injury  is  done 
the  joint,  as  when  a  fracture  enters  the  joint,  and  there  is  infraction 
of  the  articular  surface,  stiffness  may  result  from  adhesion  between 
parts  which  should  be  mobile,  but  that  stiffness  is  not  going  to  come 
from  immobilization,  but  from  the  fact  of  the  trauma.  Commonly 
we  keep  the  knee-joint  stiff  and  practically  immobile  in  plaster-of- 
Paris  spicas  incidental  to  treatment  of  hip-joint  tuberculosis,  and  that 
stiffness  lasts  for  the  whole  of  the  time  of  the  splint-life  of  the  child 
with  hip-joint  tuberculosis,  but  I  have  not  seen  the  knee-joint  become 
stiff  for  that  reason.  The  child  will  gradually  mobilize  the  joint 
as  it  goes  on  after  the  hip  has  healed  and  the  splints  are  taken  off. 
Passive  motion  following  fractures  near  to  joints  I  again  think  is  an 
error.  I  think  that  this  should  be  left  to  be  mobilized  by  the  patient 
himself.  Passive  motion  which  goes  to  the  point  of  producing  pain 
produces  trauma,  and  this  trauma  increases  the  rigidity.  I  have 
lately  seen  a  man  quite  accustomed  to  taking  all  the  chances  of  a  cow- 
boy's life,  completely  terrorized  at  the  idea  of  mere  passive  motion 
in  an  elbow-joint  near  which  he  had  a  fracture  of  the  humerus,  and 
that  impressed  me  very  much  because  his  elbow  had  been  made  stiffer 
and  stiffer  by  various  attempts  at  passive  motion,  at  first  under 
anesthesia  and  then  without  it.  ImmobiHzation,  according  to  my 
view,  does  not  produce  ankylosis,  and  the  splint  stiffness  which  per- 
sists sometimes  after  the  removal  of  the  splint  will  entirely  disappear 
on  the  efforts  of  the  patient  himself. 


Dr.  Charles  L.  Scudder,  Boston. 

There  are  one  or  two  facts  of  which  I  am  firmly  convinced  in  con- 
nection with  injuries  to  joints.  Taking  the  elbow-joint  as  a  type, 
it  seems  to  me  that  following  a  fracture  of  a  joint  one  should  be  guided 
as  to  the  time  of  beginning  motion,  according  to  whether  the  fragments 
have  been  thoroughly  reduced  and  whether  the  articular  surface  is 
therefore  restored  practically  to  the  normal.  If  the  joint  surface  is 
fractured  there  is  bound  to  be  a  certain  amount  of  callus  formed  on 
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that  surface.  If  the  reduction  is  perfect  the  minimum  amount  of 
callus  will  form.  It  seems  to  me  that  we  should  wait,  as  Dr.  Sherman 
has  said, -a  longer  time  for  the  exuberant  callus  which  most  joint 
fractures  have  to  absorb,  so  that  the  joint  surface  may  be  restored 
as  nearly  as  possible  to  the  normal.  Then  with  an  approximately 
normal  joint  surface  passive  motion  may  be  made  with  safety  and 
almost  painlessly.  I  believe  immobilization  per  se  does  not  cause 
ankylosis.  A  lack  of  reduction  of  the  joint  fracture  does,  however, 
cause  ankylosis.  It  seems  to  me  that  in  fractures  of  the  elbow-joint 
there  has  been  a  great  improvement  in  treatment.  Years  ago,  the 
method  used  in  the  great  majority  of  these  cases  was  to  give  passive 
motion  very  early,  fearing  ankylosis.  Today  immobilization  is  longer 
continued.  I  believe  immobilization  should  be  for  a  period  of  from 
five  to  six  weeks  and  then  gentle  passive  motion  instituted  without 
an  anesthetic.  I  believe  that  massage  should  be  used  early  in  these 
joint  cases.  It  should  be  employed  in  the  immediate  vicinity  of  the 
joint  and  throughout  the  whole  limb. 

Dr.  M.  L.  Harris,  Chicago. 

The  subject  brought  to  our  attention  by  Dr.  Eliot  is  one  of  consider- 
able importance,  as  such  cases  of  grave  injustice  are  altogether  too 
frequent  and  such  injustice  may  come  to  anyone  under  similar  cir- 
cumstances. I  think,  however,  it  would  be  very  injudicious  for  this 
Association  to  give  expression  to  the  opinion  based  upon  a  paper  of 
this  kind,  that  the  use  of  the  x-ray  was  not  an  essential  part  of  the 
correct  diagnosis  and  treatment  of  fractures.  We  all  know  that  in 
many  cases  a  correct  diagnosis  without  the  x-ray  is  impossible,  and 
we  all  know  that  in  many  cases  it  is  impossible  to  determine  whether 
accurate  apposition  has  been  obtained  in  the  reduction  of  a  fracture 
without  the  use  of  the  x-ray.  Hence,  it  would  be  folly  for  us  as 
educated  surgeons  to  give  expression  to  any  other  opinion.  It  is 
true  that  the  law  is  as  Dr.  Eliot  stated,  that  one  should  be  measured 
by  average  intelligence,  average  knowledge  as  determined  by  the 
locality  in  which  the  particular  individual  is  residing  at  the  time. 
While  that  is  the  law,  juries  fail  to  take  that  into  consideration. 
Every  medicolegal  case  is  made  up  of  the  testimony  of  experts  and 
those  who  are  supposed  to  be  experts  and  without  such  testimony 
we  know  that  no  cause  would  lie  against  the  surgeon.  It  is  useless 
for  the  surgeon  to  expect  justice  as  surgeons  would  determine  justice, 
but  they  must  expect  it  as  determined  by  laymen,  and  the  layman's 
view  as  a  rule  is  that  a  fracture,  if  properly  treated,  results  in  a  per- 
fect bone.  They  think  that  if  an  imperfect  result  occurs  it  is  due  to  a 
failure  on  the  part  of  the  surgeon  to  properly  set  the  bone.    That  is 
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to  a  large  extent  the  fault  of  the  profession  in  not  educating  the  people 
to  the  fact  that  bones  cannot  be  broken  and  be  restored  to  a  perfectly 
normal  condition.  I  think  if  there  is  any  class  of  cases  in  which  the 
patient  should  be  fully  acquainted  not  only  with  the  situation  but 
with  the  prognosis  it  is  in  the  case  of  fractures. 

The  only  way  for  the  surgeon  to  protect  himself  against  such  injus- 
tice as  was  related  by  Dr.  Eliot  is  by  keeping  the  patient  fully  ac- 
quainted with  the  situation.  Not  only  should  x-rays  be  taken  but 
the  a;-rays  should  be  shown  to  the  patient  where  he  is  intelligent,  and 
should  be  fully  explained  to  him.  If  the  reduction  is  not  perfect 
and  the  x-ray  shows  it,  it  should  be  shown  to  the  patient  and  he  should 
be  acquainted  with  the  exact  condition  of  that  bone  and  with  the 
probable  outcome.  The  burden  of  neglect  should  then  be  placed  on 
the  patient  and  not  on  the  surgeon.  If  he  is  fully  acquainted  with  the 
exact  situation  and  is  dissatisfied  with  the  situation  it  is  up  to  him 
to  change  it  if  he  can  by  getting  another  surgeon  or  consultation  or 
submitting  to  operation.  If,  as  in  this  case,  it  is  impossible  or  inexpe- 
dient to  have  an  x-ray  the  patient  should  be  acquainted  with  that 
fact  and  it  should  be  put  up  to  the  patient  directly  whether  he  agrees 
to  submit  to  further  treatment  without  the  x-ray,  and  let  him  assume 
the  responsibility.  The  surgeon  should  not  assume  that  responsibility 
without  the  patient's  knowledge  and  consent.  Had  that  been  done 
in  the  case  under  discussion  such  injustice  would  not  have  occurred. 
I  think  it  is  injudicious  for  us  to  give  expression  to  the  opinion  that 
the  x-ray  is  not  an  essential  factor  in  the  treatment  of  fractures. 
Next,  that  we  should  acquaint  the  patient  with  the  facts  as  they 
exist.  If  no  x-ray  can  be  obtained  the  burden  of  not  obtaining  it 
should  be  placed  on  the  patient  and  not  on  the  surgeon. 


Dr.  George  E.  Armstrong,  Montreal. 

The  papers  of  Drs.  Blake  and  Murphy  are  of  unusual  interest. 
One  point,  brought  out  by  the  committee  of  the  British  Medical 
Association  very  clearly,  is  that  the  functional  result  in  fractures 
is  very  largely  dependent  upon  the  anatomical  result.  This  is  very 
important.  There  has  been  a  tendency  to  excuse  moderate  or  bad 
anatomical  results  on  the  ground  that  in  spite  of  the  poor  position 
of  the  fragments  the  functional  result  would  be  satisfactory.  Some- 
times this  is  true,  but  the  report  of  this  committee  presented  in  great 
detail  has  shown  that  a  perfect  anatomical  result  means  a  perfect 
functional  result,  and  an  imperfect  anatomical  result  is  often  attended 
by  a  moderate  or  bad  functional  result.  That  brings  up  the  question 
of  getting  perfect  anatomical  results,  and  there  is  where  I  think  the 
open  method  should  be  adopted  in  selected  cases  where  it  is  impossible 
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in  any  other  way  accurately  to  approximate  the  ends.  There  is  one 
other  fact  that  is  coming  out  as  obtaining  in  a  considerable  percentage 
of  fractures,  and  that  is  the  very  small  tendency  to  displacement 
of  fractures  after  once  accurately  apposed,  depending  of  course  en 
their  shape,  particularly  in  the  long  bones  where  accurate  alignment 
and  extension  may  be  maintained.  I  have  found  this  in  bones  of  the 
forearm  where  both  bones  have  been  broken  and  when  it  was  abso- 
lutely impossible  for  me  or  my  assistant  to  get  the  bone  in  position, 
but  when  exposed  and  the  two  ends  put  accurately  together  there  was 
no  tendency  to  redisplacement.  X-ray  taken  from  time  to  time  after- 
ward showed  that  the  position  was  retained.  The  same  thing  obtains 
in  many  other  long  bones  in  arm  and  leg. 

There  is  no  doubt  that  Mr.  Lane  has  given  the  most  perfect  method 
of  retaining  these  fragments  if  we  desire  to  keep  them  absolutely 
immobilized.  In  many  instances,  however,  any  foreign  body  is 
objectionable.  In  some  cases  I  am  able  to  notch  the  ends  of  the  bones, 
make  a  little  inset  in  even  a  spiral  or  oblique  fracture  and  after  that 
they  will  stay  accurately  in  apposition  provided  I  get  the  proper 
alignment  and  full  extension.  There  is  one  other  procedure  I  have 
adopted  in  two  cases  and  that  was  to  make  a  dowel  from  a  small 
portion  of  the  crest  of  the  tibia  and  insert  it  into  the  medullary  canal 
of  the  upper  and  lower  fragments.  In  these  two  cases  it  succeeded 
admirably.  The  presence  of  a  dowel  of  living  bone  has  done  much  to 
stimulate  and  hasten  repair. 

I  think  the  principles  mentioned  by  Dr.  Murphy  are  most  important 
and  we  should  carry  them  out  more  and  more.  Non-union,  in  my 
experience,  is  very  rare  but  the  delayed  union  is  more  common  than 
the  text-books  indicate. 

Dr.  Willy  Meyer,  New  York  City. 

Although  Dr.  Blake's  paper  particularly  treated  with  joint  frac- 
tures of  the  knee,  perhaps  a  few  remarks  on  the  treatment  of  joint 
fractures  of  the  elbow  might  be  mentioned. 

I  would  like  to  refer  to  the  treatment  which  was  proposed  some 
fifty  years  ago  by  my  late  teacher,  WiUiam  Busch,  of  Bonn,  who 
insisted  that  if  we  placed  the  elbow  during  any  kind  of  joint  fracture 
in  three  different  positions  that  in  the  majority  of  cases  you  will 
not  get  stiffness,  and  I  must  say  that  in  a  comparatively  long  practice 
I  have  followed  this  teaching  absolutely  up  to  the  present  time. 
He  divided  the  treatment  into  three  parts.  The  patient  usually 
comes  to  the  surgeon  with  the  elbow  distended  to  its  capacity  by 
blood  and  synovial  effusion  in  the  obtuse  position.  So  for  ten  days 
he  keeps  it  in  this  position.    I  usually  add  slight  compression.    Then 
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with  a  whiff  of  anesthetic,  especially  in  children,  the  arm  very  slowly 
is  conducted  into  the  sharp  angle  position  and  so  kept  for  ten  days. 
This  is  the  time  of  consolidation.  After  that  time  with  another  whiff 
of  anesthetic  it  is  very  slowly  brought  into  the  straight  position  with 
a  flannel  bandage  and  a  spHnt  on  either  side.  There  will  thus  be 
very  little  edema  in  the  hanging  posture.  In  consequence  of  this 
change  alone  intra-articular  callus  is  reduced  to  a  minimum.  With 
this  kind  of  treatment  I  have  had  very  satisfactory  results  as  far  as 
the  patient  is  concerned,  and  as  far  as  my  own  judgment  is  concerned. 
Twice  I  have  fixed  the  arm  in  the  right-angle  posture  for  four  weeks 
but  in  both  instances  I  had  ankylosis  and  in  both  partial  resection 
of  the  elbow  had  to  be  done. 

Of  course  with  the  help  of  the  a"-rays  now  we  can  more  easily 
determine  those  cases  in  which  open  treatment  is  needed.  The  ordi- 
nary fracture  of  the  elbow  will,  however,  in  the  majority  of  cases, 
give  good  results  with  this  three-stage  fixation  treatment. 

A  few  words  still  with  reference  to  the  trouble  which  our  colleague, 
Dr.  Eliot,  related.  If  we  go  through  the  verdicts  of  the  various 
courts,  especially  in  New  York,  I  am  sure  that  the  suing  for  the  mal- 
treatment of  fractures  will  take  the  first  place.  Often  the  doctor 
loses.  It  is  to  be  feared  that  if  the  doctor  had  stated  that  he  had 
treated  the  patient  by  the  open  method  and  not  conservatively 
he  might  have  obtained  a  better  result.  I  believe  that  just  as  neces- 
sarily as  a  campaign  has  been  started  in  educating  the  public  in 
questions  relating  to  tuberculosis  and  cancer,  one  is  needed  to  en- 
lighten the  public  with  regard  to  the  results  of  fractures. 


Dr.  H.  Beeckman  Delatour,  Brooklyn. 

Dr.  Blake's  paper  in  the  first  part  dealt  more  particularly  with 
fractures  of  the  patella,  and  as  I  have  recently  been  looking  up  my 
cases  I  thought  it  of  interest  to  report  them  now.  In  the  last  nine 
years  I  have  had  78  fractures  of  the  patella,  all  of  which  have  been 
operated  with  a  mortality  of  i .  That  patient  died  of  delirium  tremens 
about  a  week  subsequent  to  the  operation.  There  have  been  two 
cases  of  fracture  of  both  patellae  at  the  same  time.  In  one  patient  the 
patella  on  one  side  was  operated  and  at  a  later  period,  a  week  or  twelve 
days  after,  the  other  patella.  In  the  other  case  both  patellae  were 
operated  at  the  same  time.  The  procedure  I  have  employed  during 
these  nine  years  has  been  suture  with  chromicized  catgut,  paying 
particular  attention  to  the  tear  in  the  ligament  out  to  either  side  of 
the  patella.  A  few  sutures  also  being  applied  across  the  capsule, 
behind  the  fibrous  tissues,  in  front  of  the  patella.  No  drainage  is 
employed.  A  plaster  splint  is  applied  from  the  toes,  well  up  above  the 
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middle  of  the  thigh,  and  left  in  place  for  ten  days.  The  splint  is  then 
divided  so  as  to  leave  a  posterior  splint  made  of  the  original  splint, 
the  patella  is  moved  laterally  at  the  first  dressing  when  the  su  ures 
are  removed,  and  this  posterior  splint  is  left  on  for  three  weeks. 
At  the  end  of  three  weeks  we  remove  the  posterior  splint  at  night, 
having  it  reapplied  in  daytime.  This  gives  the  patient  a  chance  to 
make  some  passive  motion  in  bed  without  any  strain  being  directly 
on  the  patella.  Xo  movements  are  made  by  us  of  the  joint  until 
after  the  fourth  week.  Of  these  78  cases  every  one  was  followed 
until  the  knee  was  able  to  be  flexed  to  a  right  angle  and  in  only  2  cases 
did  we  have  any  serious  trouble,  and  in  these  two  a  previous  history 
of  rheumatism  was  obtained.  In  these  cases  we  had  a  great  deal  of 
difficulty  in  getting  motion ;  it  produced  a  great  deal  of  pain  and  they 
were  very  fearful  and  resisted  attempts  at  motion.  In  both  of  these 
eventually  we  obtained  good  motion  in  the  joint.  In  4  cases  fracture 
of  the  other  patella  has  taken  place  at  a  subsequent  time.  In  2  cases 
refracture  of  the  same  patella,  and  curiously  the  refracture  took  place 
in  exactly  the  same  way  as  mentioned  by  Dr.  Blake,  at  the  first  outing 
of  the  patient  he  imbibed  too  freeh'  and  fell,  under  the  influence  of 
alcohol,  refracturing  the  same  patella. 

These  results  are  very  different  from  what  we  were  taught  in  the 
early  days,  fifteen  years  ago,  when  wire  was  employed,  and  for  this 
reason  I  report  these  cases. 

I  have  been  following  the  use  of  the  open  method  in  a  few  cases 
of  fracture.  The  Lane  plate  I  have  used  only  in  compound  fractures 
and  in  all  these  cases  I  had  to  remove  the  plate.  In  the  last  three 
months  I  have  been  using  an  ivory  plate  I  had  made  and  have  put 
it  in  6  cases  and  have  not  had  to  remove  it  in  a  single  case,  but  did 
remove  it  in  one  case  in  order  to  recover  the  plate.  This  showed  a 
considerable  absorption  of  the  plate  at  the  end  of  ten  weeks. 

Dr.  Arpad  G.  Gerster,  New  York  City. 

Though  it  is  not  strictly  within  the  pale  of  this  subject,  yet  what  I 
am  going  to  say  belongs  in  a  general  way  to  the  subject.  It  is  a  note 
of  warning  against  the  unconsidered  employment  of  the  open  method 
in  treating  fractures.  I  had  recently  an  experience  which  I  con- 
sider my  duty  to  bring  to  the  knowledge  of  this  Association. 
The  antiseptic  and  aseptic  methods  are  practised  in  Mt.  Sinai  Hos- 
pital with  such  a  care  and  thoroughness  that  I  need  not  dwell  upon 
the  well-known  fact.  In  general,  I  must  say,  our  results  have  been 
excellent.  In  spite  of  this  care,  which  in  this  instance  was  emphasized 
by  insisting  upon  extra  precautions  not  usually  taken,  I  had  a  terrible 
experience  ending  in  the  death  of  a  strong,  perfectly  healthy  man  of 
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twenty-seven  years.  The  case  was  one  of  fracture  of  both  bones  of 
the  forearm,  which  injury  had  been  slurred  by  the  surgeons  on  account 
of  other  very  severe  injuries  sustained  at  the  same  time.  There 
were  present  fractures  of  the  tibia  and  of  the  femur,  concussion  of 
the  brain  and  a  scalp  wound.  The  forearm  had  been  put  up  in  the 
pronated  position  so  that  the  two  bones  crossed.  The  result  was  a 
deformed  callus  which  bound  the  four  extremities  of  the  two  broken 
bones  into  a  large  mass  with  absolute  ankylosis.  The  position  of  the 
bones  was  this:  the  radius  and  ulna  at  the  lower  fragments  were 
wedged  into  the  interosseous  space  and  the  whole  mass  surrounded 
by  a  big  callus.  The  disability  was  great  and  prevented  the  man  from 
engaging  in  his  regular  work  and  on  that  account  the  indication  for 
interference  was  very  plain.  As  the  patient  was  healthy  there  existed 
no  contra-indication  to  the  operation.  The  callus  was  resected,  and 
the  ends  of  the  bones  were  freed,  considerable  traction  failing  to  bring 
about  reduction;  hence  a  short  piece  of  each  segment  was  resected. 
The  bones  came  readily  into  proper  alignment,  plates  were  screwed 
in  place,  and  the  dressed  arm  was  put  up  in  the  supinated  position. 
The  day  after  operation  the  patient's  temperature  shot  up  to  103.5° 
but  his  general  condition  was  good.  He  did  not  complain  of  much  pain, 
so  that  I  thought  we  were  dealing  with  a  postoperative  non-septic 
fever.  The  next  day  the  patient  was  sick,  the  hand  swollen  and  cya- 
notic, the  temperature  105.5°.  The  tongue  was  dry.  I  opened  the 
dressings  and  what  I  saw  was  horrible;  it  was  a  form  of  phlegmon 
first  described  by  Pirogoff  as  acute  phlegmonous  edema,  which  attacks 
principally  the  connective-tissue  planes,  the  subcutaneous  connective 
tissue,  the  peritoneum,  and  ends  in  a  rapid  dissolution  and  destruc- 
tion of  everything  attacked.  The  arm  was  swollen  to  the  shoulder 
to  an  enormous  degree  and  the  skin  flap  between  the  two  lateral 
incisions  was  gangrenous.  Wherever  the  blade  penetrated  ichorous, 
sanguinolent  pus  escaped,  the  bones  were  rough  everywhere,  in  short 
there  was  an  extent  of  destruction  such  as  I  have  never  seen  before. 
The  question  of  amputation  came  up  but  the  patient's  condition  was 
so  wretched,  that  I  declined  to  operate  and  he  died  forty- two  hours 
later.  Such  accidents  do  occur  in  well-regulated  hospitals.  This 
sobering  experience  came  to  the  surgeon  of  a  hospital  deservedly 
reputed  for  its  strict  discipline  and  general  good  results  in  asepsis. 
I  urge  therefore,  that  the  bloody  reduction  of  simple  fractures  should 
always  be  undertaken  only  with  a  full  realization  of  the  serious  risk 
incurred. 


Dr.  James  E.  Moore,  Minneapolis. 

Owing  doubtless  to  an  early  training  in  orthopedic  surgery  before 
entering  the  general  field  I  am  disposed  to  partake  somewhat  of  the 
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sent  ments  of  the  orthopedists  who  speak  of  this  inherent  fear  of 
ankylosis,  which  the  general  surgeon  has  as  ankylophobia.  I  rise 
simply  to  protest  against  undue  and  too  early  passive  motion  after 
fracture  in  the  \-icinity  of  a  joint.  It  surely  is  meddlesome  surgery, 
doing  more  harm  than  good.  Orthopedists  fix  joints  for  months  and 
sometimes  for  years,  that  have  not  been  injured  and  they  do  not  become 
ankylosed.  When  we  have  an  injury  in  the  \'icinity  of  the  joint  an 
ankylosis  follows,  but  it  is  not  because  that  joint  has  been  kept  in 
splints  for  a  few  weeks,  but  because  of  the  traumatism  there.  Every 
time  you  make  passive  motion  you  are  adding  to  the  traumatism  and 
doing  harm  instead  of  good.  Keep  the  injured  member  quiet  a  rea- 
sonable length  of  time  to  allow  nature  to  bring  about  a  natural  healing 
of  the  bone,  let  the  patient  e.xercise  it  himself  afterward,  and  you 
will  get  the  largest  number  of  good  results.  It  is  rather  more  important 
to  look  after  a  joint  in  an  adult  than  in  a  child  in  the  w^ay  of  after- 
treatment.  I  have  had  the  most  difficulty  with  joints  after  a  fracture 
of  the  neck  of  the  femur,  which  occurs  in  old  people,  and  in  which  we 
keep  the  leg  in  a  straight  position  for  a  good  while.  I  always  tell 
these  patients  they  will  have  more  trouble  with  the  knee-joint  than 
with  the  hip-joint,  and  I  therefore  think  it  is  more  important  to  give 
a  little  passive  motion  in  a  case  of  this  kind  than  if  the  knee  itself 
were  injured. 

Another  point  I  would  like  to  mention  is  that  since  we  are  using 
the  open  method,  where  possible,  in  the  treatment  of  fractures,  we 
have  learned  from  Mr.  Lane  the  fact  that  the  plate  is  inapplicable 
in  the  presence  of  non-union,  as  it  retards  rather  than  encourages 
bony  union. 

Dr.  Charles  X.  Dowd,  New  York  City. 

I  would  Uke  to  say  a  word  about  the  difference  in  bone  injuries 
in  children  and  in  adults.  I  have  had  the  opportunity  of  studying 
the  end-results  of  fractures  in  children  and  have  found  them  very 
much  better  than  the  results  of  similar  injuries  in  adults.  The  recent 
report  of  the  committee  of  the  British  Medical  Association  on  the 
Treatment  of  Simple  Fractures  is  very  instructive  on  this  subject. 
In  the  group  of  patients  below  fifteen  years  of  age  they  found  that 
the  ultimate  results  were  about  the  same,  whether  they  were  treated 
by  non-operative  methods  or  by  skilfully  performed  operation. 
They  analyzed  10 16  non- operative  cases  under  fifteen  years  of  age 
and  found  good  functional  results  in  90.8  per  cent.  Their  analyses 
of  64  operative  cases  of  similar  age  indicated  good  functional  results 
in  93.6  per  cent,  of  the  cases.  Conversation  with  Mr.  Lane  and 
Mr.  Fagge  confirmed  these  observations.    Hence,  while  this  discus- 
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sion  is  before  this  association  and  the  various  readers  whom  it  reaches 
it  seems  well  to  call  attention  to  the  fact  that  we  do  not  need  to  operate 
in  children  for  many  injuries  which  would  undoubtedly  call  for  opera- 
tion in  adults. 


Dr.  Blake.  Just  a  word  in  relation  to  fractures  of  the  upper 
end  of  the  tibia;  we  had  in  Massachusetts  a  lawsuit  on  such  a  case 
in  which  a  good  practitioner  treated  an  injury  as  a  sprain  of  the  knee, 
but  did  not  get  the  function  which  the  patient  expected;  an  x-ray 
plate  showing  a  fracture  of  the  internal  tuberosity  of  the  tibia  was 
shown  to  her  at  a  large  hospital  where  she  sought  advice.  That  case 
was  tried  twice  and  only  after  a  long  struggle  finally  resulted  in  a 
verdict  for  the  doctor,  who  was  believed  to  have  given  probably 
average  treatment  to  an  injury  of  unusual  type.  I  have  seen  several 
other  cases  treated  outside  the  hospital  by  good  physicians,  diagnosed 
either  as  sprains  of  the  knee  or  rupture  of  the  internal  lateral  ligament, 
where  a  more  careful  examination  and  repeated  x-ray  plates  would 
reveal  a  condition  of  fracture  of  the  tuberosity  in  one  of  the  two  long 
bones,  tibia  or  femur.  In  cases  of  laceration  of  the  internal  lateral 
ligament,  a  fracture  of  greater  or  less  extent  should  be  considered 
present  until  proved  absent.  A  plate  or  nail  may  occasionally  be 
necessary  to  hold  the  fragments  in  place,  but  reduction  under  ether 
and  immobilization  for  a  period  a  little  longer  than  usual  is  efficient 
however,  in  the  majority  of  cases,  provided  position  of  fragment  is 
controlled  by  x-ray  plates. 

Dr.  Murphy.  In  connection  with  the  question  of  fractures 
at  the  elbow-joint  the  cause  of  so  much  trouble  is:  First,  the  luxation 
backward  of  both  condyles.  When  I  tell  you  that  I  have  had  thirty 
or  forty  old  cases  of  that  type  referred  to  me  for  late  operation  for 
the  luxation  backward  of  both  condyles  with  inability  'to  flex  the 
forearm,  you  will  realize  that  it  is  the  most  dangerous  condition  in 
connection  with  the  elbow-joint  fracture.  This  will  give  you  some 
idea  of  how  common  the  evil  result  is,  and  how  absolutely  necessary 
it  is  that  a  differential  diagnosis  between  fracture  of  both  condyles 
and  fracture  of  one  condyle  be  made  before  treatment  is  instituted. 
First,  in  double  condyle  fracture,  dressing  in  full  flexion,  using  the 
arm  for  a  splint  for  the  forearm,  will  bring  the  two  condyles  forward 
to  a  safe  position,  as  far  as  subsequent  flexion  is  concerned.  In  the 
management  after  the  fracture  there  is  too  much  pressure  used  on  the 
drainage  of  fractures  near  joints,  too  early  after  the  injury;  that  is, 
the  bandages  press  too  firmly.  Take  an  ordinary  wound  and  at  the 
end  of  ten  days  pull  the  flesh  wound  apart  and  repeat  it  three  or 
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four  times  in  the  next  ten  days  and  you  will  have  a  great  mass  of 
cicatricial  tissue  in  the  scar.  These  fractures  being  subcutaneous 
or  internal  lacerations,  rents  or  tears,  then  pulling  and  irritating 
that  periosteum  by  separating  the  ends  of  the  bones  in  forcible  flexions 
and  extensions,  what  should  we  expect  but  a  mass  of  connective 
tissue  with  a  tendency  to  ossification  of  that  tissue  which  is  a  continua- 
tion of  the  periosteum  around  the  joint?  It  is  so  clean-cut  a  proposi- 
tion that  we  should  not  use  force  in  passive  motion  in  fracture  about 
joints.  When  you  exercise  a  fractured  joint,  never  give  the  patient 
pain,  and  this  you  should  make  a  law.  If  you  carry  passive  motion 
just  beneath  the  pain-producing  point,  you  do  not  lacerate  the  tissue 
and  do  not  favor  exostoses  and  ankyloses.  When  one  desires  to 
increase  a  callous  formation  in  retarded  union  of  fracture  he  institutes 
motion  and  friction,  and  still  we  have  been  practising  the  same  pro- 
cedure when  we  wish  to  avoid  callous  formation  near  joints,  which 
is  obviously  an  erroneous  treatment.  Rest  until  all  the  tissues  are 
healed  is  the  proper  course  to  pursue. 


AN   ANALYSIS   AND    STUDY   OF    SEVEN   HUNDRED 
AND   TWENTY-FOUR  MAJOR  AMPUTATIONS 


By  W.  L.  ESTES,  M.D. 
south  bethlehem,  pennsylvania 


In  1894  the  writer  published  a  paper  entitled  "A  Contribution 
to  the  Study  of  Modern  Amputation"  (Medical  Record,  Novem- 
ber 3,  1894).  This  paper  tabulated  340  major  amputations, 
performed  at  the  writer's  clinic  in  St.  Luke's  Hospital. 

The  present  paper  adds  384  major  amputations,  all  taken 
from  this  clinic,  and  combines  the  two  lists;  thus  presenting 
for  study  724  major  amputations. 

The  list  published  in  1894,  is  as  follows: 


Single  Major  Amputations 


Number  of 

Mortality 

operations. 

Deaths. 

percentages 

Amputation  of  arm 

27 

I 

3  70 

Amputation  of  forearm 

37 

0 

Amputations  of  foot: 

Chopart's    . 

7 

Q 

Hay's     .... 

2 

0 

Pirogoff's     . 

I 

0 

Syme's  .... 

9 

0 

Amputations  of  leg: 

Lower  third 

47 

1 

2. 12 

Middle  third     .      . 

28 

0 

Upper  third 

22 

I 

4-34 

Amputations  of  thigh: 

Lower  third 

44 

5 

11.36 

Middle  third     .      . 

25 

2 

8.00 

Upper  third 

8 

I 

12.50 

Amputations  at  hip- joint 

7 

I 

14.28 

Amputations  at  knee-joint 

17 

I 

5.88 

Amputations  at  shoulder-j( 

)int          13 

I 

7-99 

Total 


294 


14 


4.76 
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Synchronous  Double  Major  Operations 


Amputation  at  shoulder- 
joint,  and  the  other  arm, 
lower  third      .... 

Amputation  at  shoulder- 
joint,  and  the  other  arm, 
middle  third  .... 

Amputation  at  shoulder- 
joint,  and  the  other  fore- 
arm, middle  third 

Amputation  at  shoulder- 
joint,  and  a  leg,  lower 
third 

Amputation  at  shoulder- 
joint,  and  operation  for 
compound  depressed  frac- 
ture of  the  cranium 

Amputation  of  both  arms 

Amputation  of  arm,  upper 
third,  and  leg,  middle 
third 

Amputation  of  arm,  lower 
third,  and  forearm,  mid- 
dle third 

Amputations  of  both  fore- 
arms     

Amputations  of  both  feet, 
Chopart's        .... 

Amputation  of  both  feet. 
Hay's 

Amputation  of  one  foot, 
Chopart's,  and  other  leg, 
lower  third      .... 

Amputation  of  one  foot, 
Syme's,  and  other  leg, 
lower  third      .... 

Amputation  of  both  legs    . 

Amputation  at  knee-joint, 
and  other  leg  lower  third 

Amputation  at  knee-joint, 
and  other  leg  middle 
third 

Amputation  at  knee-joint, 
and  other  thigh  lower 
third 

Amputation  of  one  leg 
lower  third,  and  exsection 
of  the  other  ankle-joint 

Amputation  of  one  leg 
lower  third,  and  other 
thigh,  lower  third 

Amputation  of  one  leg 
upper  third,  and  other 
thigh  lower  third 

Amputation  of  one  leg 
middle  third,  and  other 
thigh  lower  third 


TOO.  00 


I 

0 

I 

0 

2 

0 

2 

0 

42.80 


100.00 


50.00 
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Synchronous  Double  Major  Operations 


Amputation  of  both  thighs, 

lower  third      ....  2 

Amputation  of  both  thighs, 

middle  third  ....  i 

Amputation  of  one  thigh 
middle  third,  and  all  the 
toes  of  other  foot     .      .  I 

Amputation  of  one  thigh 
lower  third,  and  opera- 
tion for  removing  frag- 
ments and  apposing,  and 
draining  of  compound 
fracture  of  the  leg     .      .  i 

Total  38 


100.00 


23 .68 


Synchronous  Triple  Amputations 

Number  of 

operations.  Deaths 


Amputation  of  thigh  lower 
third,  left  arm  lower 
third,  and  half  of  right 
hand 

Amputation  of  thigh  lower 
third;  leg  middle  third; 
arm  upper  third . 

Total 


Mortality- 
percentages. 


100.00 
66  60 


Synchronous  Triple  Mixed  Operations 

Amputation  of  thigh  lower 

third;    leg    lower    third, 

and  closing  and  draining 

extensive   lacerations   of 

the  scalp I  o 

Amputation  of  thigh  lower 

third;  arm  middle  third, 

and  closing  and  draining 

extensive    lacerations    of 

scalp 1  I  10  J.  00 

Amputation  of  thigh,  mid- 
dle   third;        right    foot 

(Syme's),      removal      of 

fragments,  apposition  and 

draining     of     compound 

comminuted  fracture  of 

right  humerus      ...  I  o 

Amputation  of  both  thighs 

middle  third,  and  closing 

and    draining    extensive 

laceration  of  scalp     .      .  i  I  100.00 

Total  4  2  50.00 

'  Died  of  cerebritis  produced  by  the  injury  to  head 
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Quadruple  Mixed  Operations 

Amputation  of  thigh  lower 
third;  leg  middle  third; 
half  of  palm  of  the  hand, 
and  closing  and  draining 
extensive  laceration  of 
scalp  and  forearm     .      .  I  o 

Total  I  o 


The  added  list  is  as  follows: 


Single  Major  Amputations 


Number  of 

Mortality 

operations. 

Deaths. 

percentages 

Amputations   at   shoulder- 

joint     

23 

I 

4-34 

Amputation  of  arm 

35 

0 

Amputation  at  elbow-joint 

3 

0 

Amputation  of  forearm 

19 

0 

Amputations  of  foot: 

Chopart's    .... 

8 

0 

Hay's 

19 

0 

Pirogoff's    .... 

2 

0 

Syme's 

11 

0 

Lisfranc       .... 

I 

0 

Mickulicz    .... 

2 

0 

Amputations  at  hip-joint  . 

3 

3 

100.00 

Amputations  at  knee-joint 

16 

0 

Amputations  of  leg: 

Lower  third 

58 

0 

Middle  third    .      .      . 

30 

0 

Upper  third 

7 

0 

Amputations  of  thigh: 

Lower  third 

59 

3 

5  80 

Middle  third    .      .      . 

19 

5 

26.31 

Upper  third 

7 

2 

28.57 

Total 


322 


14 


4-34 


Synchronous  Double  Major  Amputations 


Amputation  of  right  arm, 
lower  third,  and  forearm, 
lower  third      .... 

Amputation  of  arm  upper 
third,  leg  middle  third   . 

Amputation  at  shoulder- 
joint,  and  lower  third  of 
thigh 


Number  of 
operations. 


Deaths. 


Mortality 
percentages. 
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Synchronous  Double  Major  Amputations 


Amputation  of  both  feet, 
Hay's 

Amputation  of  right  leg 
lower  third,  and  Syme's 
amputation  of  left  foot    . 

Amputation  of  both  legs, 
one  lower  third  and  other 
middle  third  .... 

Amputation  of  right  leg 
middle  third,  and  Syme's 
amputation  of  left  foot  . 

Amputation  of  leg  lower 
third,  and  arm  upper 
third 

Amputation  of  leg  middle 
third,  and  arm  lower 
third 

Amputation  of  both  legs, 
middle  third  .... 

Amputation  of  right  leg 
upper  third,  and  left  foot 
through  the  metatarsus 

Amputation  of  both  legs, 
one  at  the  knee-joint,  the 
other  middle  third     . 

Amputation  at  both  knee- 
joints  

Amputation  at  knee-joint, 
and  leg  lower  third    . 

Amputation  of  thigh  lower 
third,  and  portion  of  one 
hand 

Amputation  of  thigh  lower 
third,  and  arm,  upper 
third 

Amputation  of  thigh  lower 
third,  and  leg  lower 
third 

Amputation  of  thigh  lower 
third,  and  leg  middle 
third 

Amputation  of  thigh  mid- 
dle third,  and  leg  lower 
third 

Amputation  of  thigh  mid- 
dle third,  and  leg  middle 
third 

Amputation  of  both  thighs, 
one  middle  third  and  the 
other  lower  third . 

Amputation  of  both  thighs, 
middle  third  .... 

Amputation  of  thigh  upper 
third,    arm    upper   third 

Total 


Number  of 
operations. 


Deaths. 
o 


Mortality 
percentages. 


100.00 


36 


33  •  30 
100.00 

8.57 
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Synchronous  Double  Mixed  Operations 


Amputation  at  shoulder- 
joint,  and  operation  for 
laceration  of  a  leg  and 
fracture  of  the  femur 
Amputation  at  shoulder- 
joint,  and  ligation  of  the 
subclavian  vessels  and 
exsections  of  portions  of 
clavicle  and  acromion 
process  of  scapula,  for 
crush  of  upper  extremity 

Amputation  of  foot  (Hay's) 
operation  for  compound 
comminuted  depressed 
fracture  of  the  cranium. 

Amputation  of  leg  middle 
third,  and  operation  for 
compound  comminuted 
fracture  of  humerus 

Amputation  of  leg,  middle 
third ;  operation  for  drain- 
age, and  relief  of  extensive 
contusion  of  other  leg    . 

Amputation  of  leg  upper 
third,  and  operation  for 
closure  and  drainage  of 
lacerations  of  hand,  com- 
pound fracture  of  meta- 
carpal bone  of  thumb 

Amputation  at  knee-joint, 
right  side,  and  operation 
for  removing  fragments 
controlling  hemorrhage 
and  drainage  for  com- 
pound comminuted  frac- 
ture of  left  femur 

Amputation  of  thigh  lower 
third,  and  operation  for 
extensive  laceration  of 
the  foot  on  the  other  side 

Amputation  of  thigh  lower 
third,  and  operation  for 
compound  depressed 
fracture  of  the  skull      . 

Amputation  of  thigh  lower 
third,  and  operation  for 
removing  fragments  and 
drainage  of  crushed  foot 

Amputation  of  leg  lower 
third,  operation  for  ex- 
ploration, drainage  of  la- 
ceration of  the  perineum 

Amputation  of  thigh  mid- 
dle third,  and  op>eration 
for  drainage  and  suture  of 
laceration  of  the  other  leg 


Number  of 
operations. 


Deaths, 


Mortality 
percentages. 


20.00  (hopeless) 


100.00 
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Synchronous  Double  Mixed  Operation 


Number  of 

Mortality 

Amputation  of  thigh  upper 
third,    and   wiring   com- 
pound fracture  of  radius 

operations. 

T 

Deaths. 

I 

percentages. 

lOO.OO 

Amputation     of     forearm 
middle  third,  and  opera- 

tion    for    drainage    and 
suturing  laceration  of  leg 

I 

i8 

0 

3 

Total 

17  64 

Synchronous 

Triple  Amputations 

Number  of 

Mortality 

operations. 

Deaths. 

percentages 

Amputation  at  left  shoulder- 
joint,  middle  third  right 
thigh,  Chopart's  ampu- 
tation, left  foot    . 

Amputation  of  both  thighs, 
middle  third,  and  arm 
upper  third     .... 

Total 


Synchronous  Triple  Mixed  Amputations  and  Operations 


Amputation  of  leg  lower 
third;  thigh  lower  third, 
operation  for  compound 
comminuted  depressed 
fracture  of  the  cranium  . 

Amputation  of  both  fore- 
arms middle  third,  and 
operation  for  compound 
fracture  of  leg  and  multi- 
ple lacerations  of  scalp   . 

Amputation  at  knee-joint, 
left  side;  amputation  of 
right  foot,  and  operation 
for  reduction  of  disloca- 
tion and  fracture  of  femur 

Amputation  of  thigh;  leg, 
lower  third,  and  reducing 
dislocation  of  hip- joint  . 

Amputation  of  thigh  lower 
third,  and  reduction  of 
upward  dislocation  of  hip- 
joint  of  other  side,  and 
suturing  lacerations  of  leg 

Amputation  of  one  leg  at 
knee-joint,  plating  femur 
on  same  side  for  fracture, 
wiring  compound  fracture 
of  the  inferior  maxilla    . 


Number  of 
operations. 


Deaths. 


Mortality 
percentages. 


Total 
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The  combined  list  is  as  follows: 

Single  Major  Amputations 


Number  of 

Mortality 

operations. 

Deaths. 

percentages 

Amputations  of  arm     . 

62 

I 

1. 61 

Amputations  at  elbow-joint 

3 

0 

Amputations  of  forearm     . 

56 

0 

Amputations   at   shoulder- 

joint     

36 

2 

s.  ss 

Amputations  of  foot : 

\J  '  \.}%J 

Chopart's    .... 

15 

0 

Hay's     . 

21 

0 

Lisfranc 

I 

0 

PirogofT's 

3 

0 

Syme's  . 

20 

0 

Mickulicz 

2 

0 

Amputations  of  leg;: 

Lower  third 

105 

I 

0.95 

Middle  third    .      .      . 

58 

0 

Upper  third 

29 

I 

3-78 

Amputations  of  thigh: 

Lower  third 

103 

8 

7.76 

Middle  third     .      .      . 

44 

7 

1590 

Upper  third 

15 

3 

20.00 

Amputations  at  knee-joint 

33 

I 

303 

Amputations  at  hip-joint  . 

10 

4 

40.00 

Total 


616 


28 


5-54 


This  gives  for  study  6i6  single  major  amputations,  71  double 
amputations,  20  mixed  operations,  that  is  to  say,  a  major 
amputation  and  at  the  same  time  another  major  operation 
done  but  not  an  amputation. 

In  these  mixed  cases  sometimes  the  secondary  major  opera- 
tion was  of  greater  magnitude  and  more  exhausting  than  the 
amputation  itself.  There  were  16  triple  and  i  quadruple 
amputations. 

About  50  of  these  amputations  were  done  for  pathological 
conditions,  674  done  for  crushing  injuries  received  on  railroads, 
in  mines,  and  factories. 

Many  of  the  cases  were  not  received  at  the  hospital  until 
several  hours  after  the  injury  and  had  to  endure  the  exhaustion 
of  long  journeys  as  well  as  the  shock  of  the  injury  and  loss  of 
blood.  This  fact  should  be  borne  in  mind  in  noting  the  mortality 
rate. 

Am  Surg  10 
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This  paper  is  intended  to  be  a  study  based  on  the  experience 
of  a  single  cHnic.  All  deductions,  analyses,  and  conclusions 
should  be  understood  as  representing  the  convictions  of  the 
chief  of  the  clinic. 

They  may  be  tinctured  by  personal  predilections  and  may  be 
erroneous.  The  statistics  have  been  carefully  compiled,  how- 
ever, and  they  as  well  as  the  recommendations  are  honest. 


CONDITIONS   WHICH  REQUIRE   THE   AMPUTATION 
OF   AN   EXTREMITY 


Pathological  conditions  will  not  be  considered  at  all;  only 
conditions  resulting  from  violence  will  be  considered. 

Evulsion  of  a  limb  of  course  admits  of  no  question. 

Annular  crushes  (that  is  to  say,  when  all  the  tissues  of  a  hmb 
have  been  crushed  through  the  whole  of  a  limited  transverse 
section)  require  amputation. 

When  the  soft  tissues  under  the  skin  as  well  as  the  bone 
have  been  comminuted  by  a  squeeze  or  pressure  of  a  car  wheel 
or  heavy  machinery,  even  though  the  skin  may  not  be  badly 
lacerated,  an  amputation  will  be  required. 

If  the  bone  or  bones  of  a  limb  be  comminuted  beyond  a  dis- 
tance of  6  cm.  and  the  soft  tissues  immediately  about  the  bone 
be  badly  lacerated  one  should  amputate. 

Extensive  longitudinal  and  oblique  lacerations  admit  of 
conservative  treatment  as  a  rule,  while  circular  ones  are  apt 
to  require  amputation. 

Circular  lacerations  involving  the  chief  bloodvessels  and  nerves 
as  well  as  the  muscles  require  amputations. 

In  estimating  the  conditions  of  an  injury  the  extensive 
muscular  lacerations  should  receive  less  consideration  than 
great  injury  to  an  extensive  area  of  skin. 

Compound  fractures  which  sever  a  large  nerve  trunk  do 
not  require  primary  amputation;  conservation  should  always  be 
employed.    The  nerve  may  be  sutured,  and  spliced  if  necessary. 
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Compound  fractures  with  injury  to  one  system  of  blood- 
vessels where  there  are  two,  do  not  require  primary  amputations. 
WTien  both  systems  of  bloodvessels  are  torn,  amputation  as 
a  rule  is  necessary.  Anastomoses  of  bloodvessels  at  the  site  of 
a  badly  mangled  Hmb  may,  as  a  rule,  not  successfully  be  done. 

When  fractures  are  comminuted  as  well  as  compound  injuries 
to  the  soft  tissues  are  much  more  extensive,  and  areas  of  throm- 
boses will  be  much  greater  and  conservation  be  less  successful. 

In  any  given  case  while  it  is  probable  that  conservative 
attempts  may  save  a  limb,  but  leave  it  in  a  useless  condition,  or 
in  a  doubtful  state,  it  would  be  best  to  amputate  if  the  ampu- 
tation would  assure  a  useful  stump,  unless  the  injury  be  high 
up  in  the  thigh  where  the  mortahty  rate  of  amputation  is  high. 

The  indi\'idual  and  his  trade  or  emploj-ment  should  always 
be  taken  into  consideration  in  determining  whether  the  proba- 
bilities should  weigh  for  or  against  an  amputation. 

Doubtful  conservative  attempts  in  cases  of  very  seriously 
crushed  limbs  have  a  larger  percentage  of  mortahty  than  ampu- 
tations have.    This  fact  should  also  be  taken  into  consideration. 

In  all  cases  of  doubt,  having  carefully  considered  the  fore- 
going facts,  one  should  always  delay  the  amputation.  Con- 
servation is  always  the  proper  policy  when  there  is  a  good  chance 
for  its  success. 

The  first  sign  of  gas  bacillus,  or  streptococcal  infection  in  these 
very  doubtful  delayed  cases,  should  determine  an  amputation 
immediately,  and  the  open  treatment  of  the  stump  afterward. 


THE  TIME  FOR  AMPUTATION 


Sometimes  it  is  very  difficult  to  determine  whether  in  a  given 
case  an  immediate  amputation  after  an  injury  should  be  done 
or  not.  There  can  be  no  doubt,  in  the  writer's  opinion,  that  the 
proper  time  for  an  amputation  is  as  soon  after  the  injury  as  the 
patient  can  safely  be  prepared  for  the  operation,  if  his  condition 
will  permit  it.  Having  therefore  determined  an  amputation  must 
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be   done,    the   surgeon   should   carefully   examine   the   general 
condition  of  the  patient. 

A  good  blood-pressure  apparatus  is  an  exceedingly  useful 
instrument  in  making  these  determinations.  Exhaustion  from 
the  severity  of  the  injury  (Crile's  "Noci  Associations,"  from 
nerve  irritation),  exhaustion  from  psychic  shock  (this  is  only 
temporary),  exhaustion  from  loss  of  blood,  exhaustion  from  the 
effects  of  a  long  journey  to  the  hospital  or  to  the  surgeon,  all 
contra-indicate  immediate  operations.  The  degree  of  exhaustion 
will  be  indicated  by  the  blood-pressure.  In  no  case  operate 
when  the  blood-pressure  is  very  low. 

Psychic  shock,  by  judicious  handling  of  the  patient  and  the 
free  use  of  morphia,  may  soon  be  relieved  and  no  delay  may  be 
necessary.  The  "noci  association"  serves  to  produce  low  blood- 
pressure  for  a  longer  time.  This  condition  requires  relief  of 
nerve  irritation  by  "blocking  the  nerves"  with  cocaine  or 
novocaine,  then  active  heart  stimulants.  Short  delays  only  are 
necessary  in  these  cases. 

Acute  anemia  is  the  most  serious  condition  of  all.  This 
condition  requires  refilling  of  the  blood-tracts  as  soon  as  possible. 
Intravenous  infusion  of  saline  solution,  hypodermoclysis,  proc- 
toclysis, when  practicable  direct  transfusion  of  blood,  besides 
heart  and  nerve  stimulants  should  be  employed  as  indicated, 
and  when  practicable,  in  individual  cases.  Operation  must 
be  delayed  for  many  hours  as  a  rule. 

The  surgeon  must  thoroughly  asepticize  the  injured  member 
and  absolutely  control  hemorrhage  in  these  cases.  He  may  then 
wait  as  long  as  forty-eight  hours  if  necessary  before  operating. 

As  stated  before,  the  first  indication  of  gas  bacillus  or  strep- 
tococcal infection  makes  immediate  operation  imperative. 

In  all  cases  of  delayed  amputation  it  is  absolutely  necessary 
to  control  all  hemorrhage.  It  is  best  to  do  this,  when  it  is  fully 
decided  that  an  amputation  shall  be  done,  by  elastic  constriction. 
When  it  is  practicable  the  constrictor  should  be  placed  over 
the  crushed  tissues.  When  this  cannot  be  done,  place  the  con- 
strictor  immediately   above    the   crush   and   prevent   it   from 
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slipping  by  thrusting  long  sterile  pins  through  the  extremity 
just  below  the  constricting  bandage. 

A  Martin's  rubber  bandage  appHed  from  the  fingers  or  toes 
upward  and  over  the  crushed  tissues  to  the  margin  of  uninjured 
tissues  is  best  in  case  the  Hmb  has  not  been  severed.  This  makes 
a  safe  and  less  painful  constriction. 

//  is  very  important  never  to  remove  the  elastic  constrictor  applied 
to  control  primary  hemorrhage  until  the  limb  has  been  amputated. 
Thus  the  imprisoned  microorganisms  which  will  inevitably 
develop  in  the  injured  area  will  not  be  set  free  in  the  circulation 
even  for  an  instant.  Besides  it  saves  much  time,  as  no  attempt 
will  be  made  to  clean  and  disinfect  what  usually  is  a  hopelessly 
soiled  and  infected  area. 


POINTS   OF   SELECTION  FOR  AMPUTATIONS 

As  it  was  said  before,  this  paper  is  intended  to  give  the  experi- 
ence of  one  clinic  and  the  lessons  taught  by  this  experience.  The 
writer  will  not  go  into  any  argument  with  authorities,  either 
lay  (that  is  the  manufacturers  of  prothetic  apparatus)  or 
professional. 

The  rule  should  be  to  amputate  as  low  down  as  possible  in 
the  upper  extremity.  An  inch  of  length  means  a  great  deal  in 
the  usefulness  of  a  stump  of  the  forearm  or  arm.  Even  if  irregu- 
lar flaps,  and  in  some  cases  doubtful  flaps,  must  be  made  to  gain 
length  in  the  stump,  it  is  well  to  save  all  one  can,  and  if  the  skin 
sloughs,  repair  the  loss  by  grafts  later  on. 

Amputations  of  the  lower  extremity  require  a  little  discrimi- 
nation in  regard  to  this  rule. 

For  the  foot  the  writer  beUeves  the  rule  should  hold,  that  is 
to  say,  leave  as  much  as  practicable.  In  the  case  of  amputations 
anj-where  in  the  foot,  it  is  important  to  secure  ample  and  good 
flaps.  Fibrous  tissue  and  contracted  flaps  with  thin  covering 
for  the  ends  of  the  bones  almost  always  produce  painful  and 
comparatively  useless  stumps  of  feet. 

The  clinic  at  St.  Luke's  Hospital  uses  mediotarsal  amputations 
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(Hay's  and  modification  of  Hay's  method)  whenever  practicable. 
Chopart's  amputation  has  also  given  very  useful  and  most  satis- 
factory stumps.  It  is  necessary  in  a  Chopart  to  have  good  flapr 
and  flaps  which  may  be  brought  together  without  tension;  and 
the  anterior  tendons  should  always  be  cut  long  enough  to  form 
a  part  of  the  anterior  flaps  and  be  secured  by  the  sutures 
so  they  cannot  retract.  In  this  way  the  dreaded  equinus  produced 
by  the  unbalanced  contraction  of  the  soleus  and  gastrocnemius 
muscles  through  the  tendo-achillis  may  be  avoided,  and  a  per- 
fectly movable  well-balanced  stump  be  obtained. 

Pirogoff's  amputation  is  very  rarely  used,  as  osteoplastic 
attempts  are  very  doubtful  expedients  in  crushed  extremities. 

Syme's  is  another  amputation  which  has  proved  very  useful 
and  satisfactory. 

Amputations  of  the  leg  whenever  possible  should  be  done 
through  the  lower  third;  they  may  be  done  as  high  as  the  junction 
with  the  middle  and  upper  third,  but  very  rarely  if  ever  should 
they  be  done  through  the  upper  third.  Upper  third  of  the  leg 
amputations  give  a  mortality  greater  than  at  the  knee-joint  and 
the  resulting  stumps  are  rarely  satisfactory  or  useful. 

Amputations  at  the  knee-joints  make  very  useful  stumps. 
As  a  rule  the  articulating  surface  should  be  sawed  off  so  that  the 
intercondylar  groove  shall  be  obliterated. 

Amputation  through  the  lower  third  of  the  thigh  give  very 
satisfactory  stumps,  the  mortality  is  low  and  usually  they  heal 
rapidly.  Above  the  lower  third  of  the  thigh  the  mortality  rate 
increases  rapidly.  Upper  third  of  the  thigh  amputations  give 
very  doubtfully  useful  stumps  and  the  mortahty  is  very  high, 
though  one  would  prefer  to  amputate  there  than  go  to  the 
hip-joint. 


TECHNIQUE   AND   METHOD   USED   IN  AMPUTATIONS 

The  introduction  of  iodine  as  a  rapid  and  efficient  sterilizing 
agent  for  the  skin  has  been  a  boon  to  the  surgeon  who  has  to 
deal  frequently  with  large  injuries.     Since  Grossich  proved  its 
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value,  the  technique  of  preparation  for  operations  and  dressing 
of  injured  members  has  undergone  a  marked  simplification  in 
the  clinic.  The  patient  is  anesthetized.  Ether  is  almost  always 
used  by  the  drop  method. 

The  elastic  tourniquet  is  placed  over  the  crushed  tissues  and 
carried  just  beyond  the  margin  of  the  wound  and  fastened 
firmly  in  place  by  sterile  muslin  bandages,  or  by  clamps,  or  by 
pins  thrust  through  the  tissues  below  it,  and  it  is  not  removed 
until  after  the  ablation  of  the  part.  No  attempt  is  made  to 
wash  the  end  of  an  evulsed  limb  or  the  depth  of  a  soiled  wound 
when  an  amputation  is  to  be  done.  The  end  of  the  Hmb  or 
the  crushed  tissues  and  tourniquet  are  covered  by  sterile  cloths 
which  are  firmly  fixed  in  place,  then  the  skin  above  the  tourniquet 
is  scrubbed  with  spirits  of  turpentine,  and  while  the  turpentine 
is  still  on  it  is  shaved,  again  scrubbed  with  turpentine  spirits, 
then  with  alcohol,  and  thoroughly  dried,  then  it  is  painted  for 
a  considerable  distance  over  its  whole  surface  with  full  strength 
of  officinal  tincture  of  iodine.  This  is  allowed  to  dry,  another 
sterile  cloth  is  placed  over  the  cloths  which  encompass  the  wound 
and  fastened  in  place.  The  limb  is  then  elevated  vertically, 
when  possible,  and  another  tourniquet  adjusted  at  a  point  of 
selection  above  the  region  selected  for  the  amputation. 

The  surgeon  and  his  assistants  thoroughly  scrub  their  hands 
and  forearms  with  sterilized  green  soap  and  running  hot  water, 
using  a  stiff  brush,  and  disinfect  with  a  ttot  bichloride  of  mercury 
solution,  and  dry  them  on  sterile  towels.  An  operation  gown, 
which  covers  the  whole  person,  including  the  forearms,  is  put  on, 
a  respirator  is  adjusted  over  the  mouth,  a  cap  is  placed  over  the 
hair,  dry  sterile  rubber  gloves  are  drawn  on  and  upward  over 
the  lower  part  of  the  sleeve  of  the  operation  gown.  Thus  pre- 
pared, the  amputation  is  done  as  rapidly  as  practicable. 

AS   TO   FLAPS 

There  is  no  set  rule  in  regard  to  flaps,  except  that  they  must 
be  wide  and  long  enough  fully  to  cover  the  stump  without 
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tension.  It  is  preferred  so  to  shape  the  skin  ilaps  that  drainage 
is  facihtated  by  the  lines  of  incision.  As  much  muscle  as  prac- 
ticable is  included  in  the  stump. 

The  flaps  are  formed  from  without  inward  and  the  skin  is 
cut  long  enough  comfortably  to  enclose  the  muscles  without 
tension  and  so  shaped  that  they  may  easily  be  adjusted;  usually 
a  periosteal  cuff  is  raised  and  used  to  cover  over  the  end  of  the 
sawed-ofl[  bone.  Osteoplastic  operations  are  very  rarely  attempted 
as  it  is  very  doubtful  in  the  severe  crushes  how  far  up  the  injury 
has  extended.  Also  the  osteoplastic  operations  require  more 
time.  The  saving  of  time  is  usually  a  very  important  matter. 
Besides,  the  result  as  regards  usefulness  of  the  stumps  has  been 
so  uniformly  good  without  them  that  the  clinic  never  adopted 
osteoplasty  in  amputations.  For  the  same  reasons  the  kine- 
plastic  amputation  methods  are  not  used.  In  pathological  con- 
ditions, and  in  well-to-do  patients,  kineplastic  methods  may  be 
employed  and  prove  useful.  Nevertheless,  the  profession  owes 
Ceci  gratitude  for  developing  the  feasibility  and  usefulness  of 
the  kineplastic  method. 

Bunge's  aperiosteal  method  also  has  not  been  employed. 

It  seems  to  the  writer  that  osteoplastic  and  kineplastic  methods 
of  amputation  offer  many  advantages  in  cases  where  amputations 
may  be  done  deliberately  and  when  the  conditions  calling  for 
amputation  are  not  those  usually  found  in  extensive  commi- 
nutions and  recent  evulsions. 

Thrombosis  extends  always  a  little  distance  from  the  edge 
of  the  injury.  One  never  knows  in  any  given  case  just  how 
far  the  vessels  are  thrombosed.  These  plastic  operations  would 
require  higher  divisions  of  the  bone  and  soft  tissues  in  order  to 
be  quite  sure  of  going  through  an  area  clear  of  thrombi.  Besides, 
they  require  more  time  to  perform,  and,  as  stated  before  in 
severe  traumatic  cases,  rapidity  of  operating  is  very  much  to 
be  desired. 

Crile's  suggestion  to  avoid  "noci  associations,"  by  blocking 
the  nerves  with  local  injections  of  cocaine  or  novocaine  is  most 
valuable.     In  amputations  this  may  be  done  rapidly  and  efh- 
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ciently  by  the  injection  of  the  principal  nerve  trunks  as  soon  as 
they  are  reached  in  the  dissection  before  they  are  divided. 
This  nerve  blocking  maintains  the  blood-pressure  and  thus 
prevents  the  extension  of  shock  to  a  fatal  issue.  It  will  be 
shown  later  on  that  the  large  majority  of  deaths  after  ampu- 
tations for  injuries  occur  without  forty-eight  hours  after  the 
operation,  from  asthenia,  due  to  severe  forms  of  shock.  All 
measures  which  will  prevent  or  lessen  shock  should  therefore 
be  duly  considered  and  be  employed  when  necessary. 

Hemorrhage  must  most  carefully  be  controlled  during  the 
operation,  and  oozing  prevented  after  the  operation  by  Hgating 
or  twisting  every  bleeding-point.  The  matter  of  oozing  (so 
called)  after  amputation  is  not  sufficiently  considered  by  sur- 
geons. Undoubtedly  elastic  constriction,  long  continued,  by 
paralyzing  the  local  vasomotor  control,  contributes  very  con- 
siderably to  this  oozing  after  amputations.  In  very  large  limbs, 
or  in  regions  where  the  dissection  must  involve  a  large  area, 
as  in  upper  thigh  and  hip-joint  amputations,  it  is  a  question 
whether  constriction  ought  not  to  be  avoided,  and  what  the 
writer  has  called  "the  gradual  dissection  method"  be  employed. 
That  is  to  say,  the  same  method  one  uses  in  dissecting  away 
a  breast  and  axillary  glands  for  carcinoma  or  removing  any 
large  tumor  from  the  trunk.  This  method  requires  more  time, 
but  with  the  blocking  method  of  Crile  it  may  be  safely  employed. 
The  freedom  from  oozing  afterward  more  than  counterbalances 
the  extra  time  required. 

For  shoulder-joint  amputations  and  hip-joint  amputations 
the  writer  recommends  this  method.  It  is  well  to  remember 
that  the  first  incisions  should  be  so  placed  that  the  principal 
vessels  can  be  reached  and  be  ligated  at  the  very  beginning  of 
the  operation.  The  subsequent  steps  would  consist  in  gradually 
extending  the  incisions  and  ligating  or  catching  with  hemostats 
every  vessel  as  it  is  reached. 

Of  the  ten  hip-joint  amputations  done  by  the  writer  all  but 
three  were  done  after  this  method. 
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RESULTS  AS  REGARDS  USEFULNESS  OF  THE  STUMP 

Of  the  724  amputations  of  all  kinds  we  have  records  of  18 
reamputations,  i  for  conical  stump  of  the  upper  arm  in  a  young 
boy,  12  for  conical  or  ulcerated  stumps  of  the  legs,  and  5  for 
conical  or  painful  stumps  of  the  thigh.  These  cases  emphasize 
an  important  point  in  regard  to  amputations  near  the  upper 
epiphyses  in  young  people.  The  growth  of  the  shaft  of  the  bones 
downward  in  children  will  nearly  always  produce  a  conical  stump 
in  a  few  years,  especially  in  amputations  in  the  upper  parts 
of  the  arm  and  thigh.  Parents  should  be  warned  of  this  fact. 
On  account  of  the  increased  danger  of  death,  however,  the  knowl- 
edge that  reamputation  will  probably  be  necessary  should  not 
induce  the  surgeon  to  make  the  primary  amputation  higher  up.  It 
is  much  better  to  amputate  as  low  down  as  possible,  thus  gaining 
the  benefit  of  the  low  mortality  of  the  low  regions  and  reamputate 
when  necessary  later  on.  Conical  stumps  produced  by  natural 
growth  of  the  bones  are  rarely  painful  unless  irritated  by  the 
false  limb  or  some  other  prosthetic  apparatus. 

Barring  these  18  cases  all  the  patients  who  survived  the  ampu- 
tations apparently  had  useful  and  healthy  stumps.  There  is  no 
note  of  any  case  of  mediotarsal  amputation  requiring  a  second 
amputation. 

MORTALITY  AFTER  AMPUTATIONS 

It  must  be  borne  in  mind  that  the  statistics  given  in  the 
paper  are  really  those  of  amputations  for  severe  injuries.  Only 
50  cases  are  credited  to  pathological  conditions  out  of  616  single 
major  amputations.  Except  from  hip-joint  amputations  there 
is  practically  no  mortality  after  amputations  done  for  diseased 
extremities. 

Eight  cases  only  are  noted  as  having  died  of  sepsis,  or  of 
exhaustion  later  than  forty-eight  hours  after  the  operation. 
In  other  words,  practically  all  deaths  after  amputations  occur 
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■^vithin  forty-eight  hours  after  the  operation.  This  fact  brings 
home  to  the  surgeon  the  immense  importance  of  doing  everything 
possible  to  conser\'e  the  strength  and  resistance  of  the  patient. 
By  far  the  most  important  factor  in  determining  the  death  of 
a  patient  when  the  surgeon  is  a  good  aseptician  is  acute  anemia. 
The  writer  has  discussed  this  point  frequently  and  has  mentioned 
it  very  emphatically  in  the  early  part  of  the  paper  under  the 
heading,  ''When  to  Amputate."  It  is  not  necessarj^  to  go  into 
the  matter  further  than  to  say  that  all  the  accumulated  experi- 
ence of  thirty  years'  work  in  very  active  traumatic  surgery 
goes  to  confirm  the  con\'iction  that  the  sa\dng  of  blood  is  the 
most  important  feature  in  traumatic  work,  and  that  no  major 
amputation  ought  to  be  attempted  when  a  good  instrument 
shows  a  very  low  blood-pressure.  Operations  in  these  conditions 
should  be  delayed  until  by  the  various  modern  methods  the 
vascular  tension  shall  have  been  measurably  restored. 

Examination  of  the  tables  show  that  single  amputations  of 
the  upper  extremity  except  at  the  shoulder-joint  may  be  done 
practically  without  any  death.  Until  the  upper  third  of  the  leg 
is  reached  amputation  of  the  lower  extremity  below  the  knee 
has  a  negligible  mortality  rate. 

Knee-joint  amputations  give  a  very  low  mortality  rate. 
Above  the  knee-joint  the  mortality  rate  rapidly  increases. 
Middle  third  of  the  thigh  amputations  show  a  mortahty  twice 
that  of  the  lower  third  and  the  upper  third  amputations  are  40 
per  cent,  more  fatal  than  those  of  the  middle  third. 

Amputations  of  the  hip-joint  for  crushes  of  the  lower  extremity 
must  of  necessity  be  exceedingly  dangerous  operations.  The 
writer  has  done  7  hip-joint  amputations  for  injuries,  2  patients 
died,  a  mortality  rate  of  28.57  P^r  cent. 

Up  to  a  short  time  ago  the  cHnic  had  7  hip-joint  amputations 
with  but  one  death,  then  came  3  desperate  cases  of  injury,  and 
2  of  these  died.  The  record  stands  at  present  10  cases  and  4 
deaths,  40  per  cent,  mortality.  This  is  a  very  high  mortality 
rate,  entirely  too  high,  but  it  must  be  remembered  that  indi- 
viduals who  have  such  extensive  crushes  of  their  lower  limbs, 
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that  a  hip-joint  amputation  is  necessary,  do  not  escape  other 
serious  injuries.  In  nearly  every  case  there  have  been  other 
regions  of  the  body  injured  more  or  less  severely. 

Again  the  writer  must  emphasize  the  point  that  of  the  deaths 
after  single  major  amputations,  all  but  six  died  within  forty- 
eight  hours  after  the  operation  and  they  died  from  asthenia, 
chiefly  due  to  acute  anemia,  which  was  brought  about  by  hemor- 
rhage before  they  reached  the  hospital.  Later  experience  has 
taught  us  to  defer  amputation  until  the  blood  pressure  may  be 
restored  to  some  extent.  The  statistics  show  that  by  this  plan 
the  previous  mortality  rate  has  been  reduced  materially. 

Also  the  postoperative  oozing  must  sedulously  be  prevented. 
Too  long-continued  and  too  tight  elastic  constriction  provoke 
oozing  by  paralyzing  the  vasomotor  constrictors.  Always  there 
is  more  oozing  after  the  use  of  tight  constrictors.  Amputations 
at  the  hip-joint  may  be  done  almost  bloodlessly  by  first  ligating 
the  femoral  vessels  at  Poupart's  ligament,  then  by  careful 
dissection  and  the  employment  of  a  large  number  of  hemostats 
control  every  vessel  as  it  is  reached;  the  extremity  may  be 
removed,  and  if  all  vessels  be  ligated  or  twisted  scarcely  any 
subsequent  oozing  will  occur.  We  have  found  this  a  most 
efficient  method. 

Major  amputations  were  done  at  all  ages,  from  ten  years  to 
eighty  years  inclusive  at  the  clinic.  The  statistics  show  the 
deaths  have  all  occurred,  with  one  exception,  in  individuals 
between  the  ages  of  fifteen  and  forty-five  years.  One  old  man  past 
seventy  died.    Age  seems  to  affect  the  mortality  very  Httle. 

What  does  markedly  affect  the  mortality  is  the  size  of  the 
extremity  at  the  point  of  amputation.  This  applies  to  indi- 
viduals of  lean  or  plethoric  conditions.  Other  things  being  equal 
the  man  with  the  small  wizened  extremity  stands  a  much  better 
chance  of  rapid  recovery  after  amputation  than  the  one  with 
very  large  and  fat  extremities. 

This  fact  accounts  chiefly  for  the  large  increase  in  the  mortality 
rate  of  amputations  above  the  lower  third  of  the  thigh.  Natur- 
ally in  a  large  extremity  the  dissection  is  extensive,  the  wound 
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is  large,  more  blood  will  be  lost,  and  there  is  greater  danger  of 
sepsis. 

The  multiple  injuries  and  mixed  operations  especially  tax 
the  discrimination  of  the  surgeon,  both  as  regards  measures  for 
sustaining  the  strength  of  the  patient  and  the  kind  and  extent 
of  the  operations  to  be  performed.  The  rules  laid  down  in  the 
foregoing  pages  apply  to  these  cases,  however,  equally  with  the 
single  major  amputation  cases. 

The  writer  has  come  to  the  conclusion  that  it  is  not  so  much 
the  loss  of  the  soHd  tissues  of  the  extremities,  but  the  tremendous 
"noci  associations,"  and  loss  of  blood  which  makes  double  and 
triple  amputations  so  much  more  fatal  than  single  cases. 

The  Hst  of  double  amputations  is  large  enough  to  enable  one 
to  draw  some  useful  conclusions,  but  the  triple  and  quadruple 
operations  are  too  few  to  furnish  more  than  suggestions. 

At  the  clinic  at  St.  Luke's  Hospital  the  multiple  operations 
are  done  synchronously.  That  is  to  say,  the  chief  operator  and 
the  chief  assistant  operate  at  the  same  time  on  different  extremi- 
ties, each  with  a  proper  corps  of  assistants.  This  arrangement 
permits  more  rapid  work  and  a  shorter  period  of  anesthesia. 
Very  great  care  is  taken  in  hemostasis  and  the  preservation  of 
all  the  blood  possible.  Also  saline  infusions  are  used  during 
and  after  the  operation  profusely.  Morphia  and  cocaine,  the 
one  for  general  effect,  the  other  local,  certainly  have  most 
beneficent  effects  in  these  cases.  Asepsis  must  most  sedulously 
be  carried  out. 

CONCLUSIONS 

A  comparative  study  of  the  earlier  and  later  lists  of  ampu- 
tations shows  that  the  chnic  continues  to  regard  the  formerly 
adopted  sites  of  preference  the  most  desirable  ones.  The  medio- 
tarsal  amputations  have  increased  in  number  and  have  gained 
in  favor  against  Syme's,  or  the  lower  third  of  the  leg  amputations. 
Every  increment  of  an  extremity  possible  to  save  without  serious 
danger  to  the  flaps,  and  long  disabihty  of  the  patient,  should 
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be  retained.    The  exception  to  this  is  the  upper  third  of  the  leg. 
It  is  better  to  amputate  at  the  knee-joint  than  at  this  region. 

As  regards  the  kind  of  flaps,  for  the  forearm,  anteroposterior 
flaps  with  the  posterior  one-quarter  longer  are  preferred.  All 
amputations  of  the  arm,  including  those  at  the  elbow,  may  be 
done  by  a  circular  or  modified  circular  method.  The  adjustment 
of  the  flaps  may  usually  be  in  an  anteroposterior  direction. 
The  retraction  of  the  anterior  part  of  the  flap  at  the  elbow  will 
convert  a  circular  into  an  oval  shape  flap,  the  posterior  segment 
will  be  much  longer.  This  will  bring  the  line  of  union  some  dis- 
tance above  the  end  of  the  bone. 

At  the  shoulder-joint  also  the  anteroposterior  flaps  are 
preferred.  The  anterior  flap  includes  the  greater  part  of  the 
deltoid  muscle  and  is  longer  than  the  posterior  one.  The  in- 
cision in  the  internal  aspect  of  the  extremity  should  be  so  placed 
as  to  give  easy  access  to  the  axillary  vessels,  which  should  be 
grasped  and  controlled  as  soon  as  practicable. 

Mediotarsal  and  tarsal  amputations  are  preferred,  whenever 
practicable,  when  amputation  of  the  foot  is  required.  It  is  especi- 
ally necessary  to  obtain  good  adequate  flaps,  and  cut  the  anterior 
tendons  long  enough  to  be  secured  by  sutures  to  the  posterior 
flap  when  forming  the  stump. 

Low  down  in  the  leg  anteroposterior  flaps  are  preferred, 
but  not  the  Teale  method,  nor  any  extraordinarily  long  anterior 
flap  method.    In  other  parts  of  the  leg  lateral  flaps  seem  best. 

At  the  knee-joint  a  long  anterior  and  short  posterior  flap 
method  is  preferred.  The  patella  may  be  removed  or  not, 
according  to  the  conditions  of  the  case. 

Lower  third  of  the  thigh  to  the  hip-joint  anteroposterior 
flaps  with  the  anterior  one  longer,  are  usually  employed. 

We  always  shape  the  flaps  from  without  inward  never  by 
transfixion. 

The  average  length  of  time  in  the  hospital  for  amputated 
cases  continues  to  be  about  twenty-two  days. 

The  average  mortality  rate  of  simple  major  amputations  has 
been  slightly  decreased,  viz.,  from  4.76  per  cent,  to  4.36  per  cent. 
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The  mortality  rate  of  double  mixed  amputations  has  been  re- 
duced from  23.68  per  cent,  to  ii.ii  per  cent.  The  combined 
mortality  of  the  two  series  is  4.54  per  cent,  for  the  single  ampu- 
tations. This  is  a  very  low  mortality  rate  for  the  class  of  injuries 
which  required  these  amputations. 

The  important  factors  in  lowering  the  mortality  of  amputations 
for  injuries  are: 

1.  Saving  of  blood. 

2.  Careful  asepsis  or  antisepsis. 

3.  Discriminating  when  to  operate. 

The  first  two  will  no  doubt  appeal  to  every  surgeon. 

The  last  one  may  be  resolved  practically  into  the  determi- 
nation of  the  blood  pressure.  Operate  as  soon  as  the  blood  pres- 
sure will  permit. 

A  systolic  pressure  below  80  should  contra-indicate  immediate 
amputation. 
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Dr.  Nathan  Jacobson,  Syracuse,  N.  Y. 

This  most  interesting  paper  appeals  particularly  to  those  of  us 
who  have  to  deal  with  accidental  surgery. 

The  question  of  when  to  operate  in  the  case  of  a  crushing  injury 
is  debatable.  Our  serious  cases  are  brought  into  the  hospital  in  a 
state  of  profound  shock,  and  we  must  determine  how  best  to  over- 
come this  condition.  It  has  seemed  to  me  that  if  the  circulation  can 
be  restored  and  the  heart  chambers  filled  by  an  intravenous  saline 
injection,  immediate  operation  is  indicated.  Such  operation,  further- 
more, disposes  of  the  condition  which  is  responsible  for  the  shock. 
In  my  hospital  service  we  have  had  no  reason  to  be  dissatisfied  with 
this  plan  of  procedure. 

As  to  the  advisability  of  amputating  through  the  knee-joint  rather 
than  in  the  upper  third  of  the  leg,  it  seems  to  me  that  we  are  justified 
at  all  times  to  make  every  effort  to  save  the  knee-joint. 

However,  I  have  taken  the  floor  at  this  time  particularly  to  place 
two  cases  on  record  because  of  their  unusual  interest.  The  first 
is  that  of  a  girl  who  when  eleven  years  old  met  with  a  railroad  acci- 
dent, in  consequence  of  which  quadruple  amputations  had  to  be 
performed.  It  was  necessary  to  amputate  the  left  foot,  the  right 
thigh,  the  left  forearm  and  all  but  the  thumb  and  index  finger  of  the 
right  hand. 

The  photograph  which  I  show  you  was  taken  two  years  later,  at 
which  time  she  was  able  to  walk  without  cane  or  crutch,  to  attend 
school  and  with  the  thumb  and  finger  of  the  right  hand  could  help 
herself  to  a  remarkable  degree.  She  is  able  to  dress  herself  and  is 
quite  independent. 

The  second  case  is  that  of  another  child  who  having  come  in  con- 
tact with  a  live  wire  was  immediately  deprived  of  the  blood  supply 
to  his  left  upper  and  lower  extremities.  Both  extremities  were  at 
once  thrown  into  a  state  of  complete  tonic  spasm,  which  never  relaxed. 
The  extremities  became  mummified  and  in  the  end  gangrenous. 
Amputation  at  the  shoulder-joint  and  below  the  knee  had  to  be 
performed.  The  sole  of  the  right  foot  sloughed  away  in  consequence 
of  the  damage  resulting  from  an  electric  burn  but  recovery  followed 
without  amputation. 

I  present  photographs  showing  the  extent  of  gangrene  in  this  case. 

Dr.  Howard  Lilienthal,  New  York  City. 

I  am  not  in  a  position  to  differ  with  Dr.  Estes,  who  has  this 
enormous  experience  insofar  as  the  amputations  for  traumatisms  go, 
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but  I  should  like  to  state  that  in  my  experience  amputation  at  the 
knee-joint  in  cases  of  gangrene  due  to  arterial  disease  has  been  "found 
wanting."  The  structures  about  the  knee  being  largely  composed 
of  tendinous  tissues  with  little  blood-supply  I  find  that  gangrene 
of  the  flaps  is  very  common.  I,  therefore,  in  thrombo-angiitis  and 
in  cases  in  which  there  is  arteriosclerosis,  would  prefer  either  an 
amputation  in  the  upper  part  of  the  leg  or  in  the  lower  part  of  the 
thigh. 

I  have  been  in  the  habit  of  making  use  of  skin  and  muscle  flaps,  not 
skin  flaps  alone,  the  skin  being  nourished  from  the  tissues  beneath. 
I  have  even  been  forced  to  reamputate  because  of  deficient  flap 
nutrition  at   the  knee. 

Dr.  John  B.  Roberts,  Philadelphia. 

Since  Dr.  Estes'  paper  on  this  subject  some  years  ago,  I  never  do 
a  traumatic  amputation  without  mentioning  his  name,  for  I  see 
cases  get  well  now  by  onl)'  following  his  advice,  of  which  the  outcome 
would  probably  have  been  different,  if  I  had  operated  early.  The 
method,  as  I  practise  it,  is  as  follows:  Stop  hemorrhage  with  hemo- 
stats  or  ligatures,  sterilize  wound,  put  on  pressure  to  prevent  oozing, 
and  let  patient  wait  for  two  or  three  days,  until  the  blood  pressure 
is  raised,  before  amputating. 

Dr.  F.  W.  Parham,  New  Orleans. 

I  want  to  call  attention  to  the  advantage  in  some  of  these  cases 
of  doing  the  operation  under  spinal  injection.  Many  cases  die  because 
in  the  desire  to  wait  for  more  favorable  opportunity  you  permit 
the  shock  to  become  more  profound.  Centripetal  impulses  from  the 
damaged  part  should  be  stopped  as  soon  as  possible,  and  spinal 
anesthesia  will  permit  earlier  amputation  without  increase  of  shock. 
The  value  of  cocaine  and  adrenahn  in  the  canal  has  been  shown  by 
experiments  on  dogs  and  experience  in  man.  Some  of  these  traumatic 
cases  can  be  operated  on  immediately  under  spinal  injection,  and  I 
have  resorted  to  this  in  some  cases  with  the  saving  of  life,  that  would 
probably  have  been  sacrificed  by  delay. 

Mr.  Alexis  Thomson,  Edinburgh,  Scotland. 

I  have  one  suggestion  to  make  and  that  is  the  advisability  of  per- 
forming major  amputations  in  two  stages.  I  have  carried  this  out 
in  the  interscapulo-thoracic  amputation  with  great  advantage, 
blocking  the  nerves  and  dividing  them,  tying  the  artery  and  subse- 
quently the  vein,  and  then  leaving  the  patient  for  two  to  four  days 
before  finishing  the  operation.     I  have  not  done  that  in  the  case 
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of  the  hip,  but  I  beheve  it  would  diminish  the  mortahty  which  we 
are  still  apt  to  suffer  from. 

Dr.  Willy  Meyer,  New  York  City. 

We  believe  also  to  have  made  the  observation  that  in  amputation 
for  diabetic  gangrene  patients  die  oftener  under  general  anesthesias 
than  under  spinal  anesthesia.  I  believe  we  will  do  still  better  by  using 
regional  anesthesia  by  injecting  the  various  nerve  trunks. 

The  intravenous  anesthesia  would  be  worth  trying  in  such  a  large 
amount  of  material  as  is  Dr.  Estes'.  I  have  lately  done  a  number  of 
major  operations  with  intravenous  anesthesia,  bringing  into  the  blood 
a  6  or  7  per  cent,  ether-salt  solution,  thereby  benefiting  the  patient. 

Dr.  Estes.  As  regards  the  good  of  saving  the  knee-joint,  I  think 
this  is  far  offset  by  the  two  facts,  (i)  amputation  at  the  knee-joint 
shows  less  mortality  than  amputation  in  the  upper  third  of  the  leg, 
and  (2)  it  is  difficult  to  apply  any  proper  prosthetic  apparatus,  and 
the  patient  is  sure  to  come  for  a  second  operation,  or  goes  on  a  "peg," 
without  using  a  proper  false  leg.  We  have  almost  entirely  given  up 
amputation  in  the  upper  third  of  the  leg  for  these  reasons. 

As  regards  Dr.  Lilienthal's  point,  the  illy  nourished  flaps,  the 
method  we  use  ordinarily  is  such  a  high  placing  of  the  flaps  at  the 
knee-joint  that  we  save  the  articular  arteries.  We  cut  through  the 
condyles  on  a  level  with  the  intercondyloid  notch,  and  we  have  little 
difficulty.  Sometimes  thrombosis  goes  higher  up  than  one  believes, 
and  occasionally  a  flap  may  be  lost,  but  it  is  exceedingly  rare  that  we 
have  difficulty  with  our  flaps. 

Dr.  Halsted  mentions  a  method  suggested  by  Dr.  Meggaroth  some 
thirty  years  ago  for  shock,  namely,  a  hot  bath.  The  objection  to 
that  in  large,  irregular  wounds,  as  a  rule,  is  that  it  is  almost  impossible 
to  prevent  sepsis.  With  these  large  areas  of  torn  tissue,  in  many 
instances  lying  wide  open,  it  is  utterly  impossible  at  the  time  thor- 
oughly to  antisepticize  them.  It  is  particularly  important  to  prevent 
absorption  of  septic  products.  Constrict  immediately  above  the 
crushed  tissues,  if  possible  to  include  only  the  injured  tissues  them- 
selves, and  prevent  slipping  of  the  bandage  by  thrusting  pins  through 
below  the  bandage  to  prevent  traumatic  injury.  In  this  way  delay 
after  operation  is  possible,  and  prevention  of  absorption  is  carried 
out.  Even  then  the  microorganisms,  especially  the  gas  bacillus,  and 
those  of  the  streptococci  group,  crowd  through  and  in  forty-eight 
hours  there  may  be  infection;  then  the  case  is  almost  hopeless  and 
always  requires  a  much  higher  amputation.  As  regards  hip-joint 
amputations  the  method  we  have  employed  and  which  I  find  is  the 
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most  efficient  method  in  traumatic  cases  is  the  gradual  dissection 
one.  We  do  not  use  Wyeth's  pins.  I  have  never  used  the  Romberg 
constriction.  I  have  found  that  the  most  efficient  method  is  to  tie 
the  main  vessels  at  Poupart's  ligament  and  gradually  to  dissect  the 
extremity  away,  catching  the  vessels  as  we  meet  them.  There  is 
very  little  after-bleeding  and  the  results  in  our  cases  have  been  better 
than  where  other  methods  have  been  used. 

The  two-stage  operation  is  to  be  thought  of,  and  is  a  good  sugges- 
tion, and  we  have  done  it,  but,  as  a  rule,  there  is  so  much  of  what 
Dr.  Crile  calls  noci  association  in  these  cases  that  even  spinal  anes- 
thesia is  scarcely  to  be  used,  because  of  the  dread  and  fear  of  the 
patient,  and  the  exaggeration  of  all  nervous  impulses.  Block  the 
nerves  with  cocaine  or  novocaine  and  do  not  try  spinal  anesthesia. 
The  dread  of  another  operation  is  hard  to  overcome;  doing  everything 
at  one  sitting  is,  therefore,  in  my  mind,  far  better  when  it  is  at  all 
possible.  We  have  never  used  the  intravenous  anesthesia.  It  is 
probable  that  in  some  instances  it  would  be  available,  but  as  we  always 
try  to  avoid  any  added  irritation  we  have  so  far  avoided  its  use. 


CONGENITAL    DISLOCATION    OF    THE    HIP:  A 
RATIONAL    METHOD    OF    TREATMENT 


By  harry   M.  SHERMAN,  A.M.,  M.D. 

SAN   FRANCISCO,  CALIFORNIA 


What  I  wish  to  say  about  congenital  dislocation  of  the  hip 
will  be  said  from  a  purely  clinical  view-point. 

Clinically,  then,  we  have  to  deal  with  a  condition  complex. 

This  complexity  includes  a  more  or  less  incompetent  acetab- 
ulum, a  more  or  less  imperfectly  formed  femoral  head,  a  more 
or  less  shortened  or  distorted  femoral  neck,  and  a  more  or  less 
elongated  and  narrowed  capsular  ligament. 

The  acetabulum  is  commonly  shallow  and  lacking  in  its 
upper  rim,  in  that  the  iliac  component  does  not  supply  a  broad 
overhanging  mass  to  support  the  body  weight  on  the  femoral 
head. 

The  femoral  head  may  be  stunted,  and  commonly  its  ossific 
nucleus  is  displaced  to  a  position  external  to  the  normal,  and 
development  must  then  result  in  an  atypical  head. 

The  femoral  neck  is,  in  most  instances,  of  practical  if  not 
normal  length,  but  it  is,  again,  in  most  instances  badly  mis- 
directed by  a  twist  in  the  shaft,  so  that  in  the  ordinary  position 
of  the  limb  the  head  is  projected  forward. 

The  capsule  always  has  its  normal  attachments  to  the  ace- 
tabular rim  proximately  and  to  the  base  of  the  femoral  neck 
distally,  but  between  the  acetabulum  and  the  femoral  head  it 
is  elongated  and  therefore  commonly  contracted,  so  that  its 
lumen  is  less  than  the  diameter  of  the  femoral  head  while  its 
walls  are  thickened  because  of  its  reaction  to  the  unintended 
work  of  having  to  support  and  carry  the  body  weight  in  walking. 
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Of  these  potential  complexities  that  of  the  acetabulum, 
whatever  it  may  be,  is  irremediable.  The  early  operations  which 
deepened  the  socket  by  excavation,  not  only  took  away  articular 
cartilage  but  encroached  upon  epiphyseal  lines,  and  therefore 
interfered  with  growth.  This  practice  was  a  phase  in  the  devel- 
opment of  a  technique  and  has  quite  rightly  been  abandoned. 
We  must  take  the  acetabulum  very  much  as  we  find  it,  but  we 
may  expect  in  some  cases,  after  a  successful  reposition,  a  not 
inconsiderable  amount  of  development  along  relatively  normal 
lines  from  proper  use  of  a  hitherto  unused  part.  Complete 
acetabular  incompetence  may  be  a  cause  of  failure  of  reposition 
or  of  reluxation. 

The  femoral  head  belongs  in  the  same  class;  no  successful 
attempt  has  ever  been  made  to  remodel  this  part.  In  some 
instances  a  manifestly  incompetent  head  has  been  ablated, 
but  this  has  only  robbed  the  patient  of  such  poor  support  as  the 
deformed  head  might  have  given,  without  offering  the  possibility 
of  a  substitute. 

The  femoral  neck,  commonly  adequately  long,  is  so  frequently 
misplaced,  by  being  directed  forward,  that  it  fails  to  correlate 
with  the  acetabulum.  This  distortion  can  be  appreciated  in 
the  radiograms;  for,  if  it  be  present,  a  radiogram  taken  of  the 
hip  with  the  toes  of  that  foot  pointing  forward  will  show  the 
neck  and  head  obscured  by  the  trochanter  or  foreshortened. 
If  now  another  radiogram  be  taken  with  the  toes  pointing  inward 
(inward  rotation  of  the  limb  through  90  degrees),  the  neck  and 
head  will  be  seen  in  profile,  and  their  practicability  can  be  easily 
estimated  (Figs,  i,  2,  and  3).  The  twist  of  the  femoral  shaft  is 
the  commonest  cause  of  reluxation,  and  of  the  inability  to  hold 
the  femoral  head  in  any  better  position  than  the  so-called  anterior 
transposition.  In  general,  when  the  dislocated  femoral  head  is 
found  above  the  acetabulum,  under  the  internal  thigh  rotator 
muscles,  the  femoral  shaft  will  have  the  anterior  twist;  while 
if  the  head  is  found  back  on  the  dorsum  of  the  ilium  and  shows 
there  prominently  when  the  child  stands,  the  twist  will  not  be 
I)resent;  but  this  is  not  an  absolute  rule. 
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The  capsule  and  its  elongated  and  narrow  shape  is  the  real 
obstacle  to  easy  reposition.  If  its  lumen  is  smaller  than  the 
femoral  head  it  is  impossible  to  thrust  the  head  through  it, 
for  it  is  a  very  firm  structure  and  not  distensible.    I  make  this 


Fig.  I. — Radiogram  of  a  congenital  dislocation  of  the  hip,  taken  with  the 
feet  in  the  usual  anteroposterior  plane.  The  femoral  neck  appears  fore- 
shortened— apparently  an  incompetent  part — not  capable  of  proper  articula- 
tion with  the  pelvis. 


statement  on  the  fact  that  I  have  often  thrust  my  finger  down 
to  its  narrowest  part,  just  at  its  attachment  to  the  upper  rim 
of  the  acetabulum,  and  I  have  sometimes — long  ago — tried  to 
dilate  it  with  a  powerful  uterine  dilator.  It  was  always — except 
in  one  or  two  instances  in  which  it  was  large — impassable  to 
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the  finger,  and  the  uterine  dilator  bent  under  the  force 
apph'ed  but  did  not  stretch  the  capsule.  If  this  narrowest 
part  be  widened  by  an  incision,  the  putting  of  the  head 
into  the  acetabulum  is  an  easy  act,  and   commonly  requires 


Fig.  2. — Radiogram  of  same  hip  as  in  Fig.  i.  Taken  at  the  same  time  but 
with  the  Hmb  rotated  in  so  that  the  foot  is  in  a  transverse  plane  and  the  toes 
point  to  the  leg  of  the  opposite  side.  The  femoral  head  and  neck  come  out 
in  profile  and  the  part  is  seen  to  be  competent  and  capable  of  proper  articu- 
lation with  a  competent  acetabulum. 

no  force  in  children  of  the  age  best  suited  to  the  operation. 
The  operative  technique  proposed  and  practised  is  as  follows: 
In  young  children,  up  to  the  age  of  five  or  seven,  no  preliminary 
treatment  is  needed.     An  incision  is  made  from  the  anterior 
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superior  iliac  spine  downward,  just  external  to  the  long  head  of 
the  rectus  femoris,  between  that  and  the  tensor  vagina  femoris. 
This  is  the  dividing  line  between  anterior  crural  and  gluteal 
nerves,  and  none  are  cut,  nor  aught  else  but  connective  tissue, 


Fig.  3. — Radiogram  of  a  replaced  hip,  the  head  in  the  acetabulum,  the  nail 
holding  the  head  and  neck  in  a  transverse  plane,  the  line  of  the  osteotomy 
of  the  shaft  and  the  whole  held  by  the  plaster-of-Paris  spica. 


unless  it  be  a  small  artery.  The  capsule  over  the  displaced  head 
is  found  lying  just  beneath  the  muscles  mentioned.  It  is  incised 
freely  in  the  line  with  the  incision  already  made.  The  hip  is 
now  flexed,  which  relaxes  the  capsule,  and  the  gloved  finger  is 
inserted  and  passed  into  the  capsule  toward  the  acetabulum 
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to  the  narrow  part.  A  long-bladed,  straight,  probe-pointed 
bistoury  is  guided  by  the  finger  through  the  narrow  place  into 
the  acetabulum.  By  pushing  on  the  back  of  the  blade  with  the 
finger  inside  the  capsule,  and  making  a  to-and-fro  motion  with 
the  holding  hand  on  the  outside,  the  capsule  is  cut  downward 
through  its  lower  part,  so  that  the  finger  can  sUp  along  the  knife 
into  the  acetabulum.  This  downward  direction  must  be  taken 
to  avoid  the  femoral  artery  and  vein.  An  ample  opening  of 
the  acetabulum  must  be  assured.  Then,  with  the  hip  still 
flexed,  guide  and  lift  the  femoral  head  over  the  rim  into  the 
ca\dty.  At  once  extend  the  thigh,  abduct  it  70  to  75  degrees 
and  rotate  it  inward  90  degrees — then  flex  the  knee.  This 
makes  the  long  head  of  the  rectus  tight,  and  it  Ues  just  over  the 
femoral  neck  in  its  new  position  and  prevents  anterior  relux- 
ation,  and  at  the  same  time  gives  the  plaster-of-Paris  splint  a 
much  more  efficient  control  of  the  femur,  but  it  does  put  the 
limb  in  an  awkward  position.  I  formerly  used  to  suture  the 
capsule.  Now  I  do  not;  the  capsule  at  the  outer  side  of  the 
incision  is  carried  downward  and  inward  by  the  neck  as  it  moves 
with  the  head  into  the  acetabulum,  and  passes  beneath  the 
inner  part  of  the  same.  The  patent  incision  is  an  excellent 
drainage  for  the  joint  cavity,  and  when  healing  has  occurred 
the  reduplicated  capsule  is  strengthened  by  the  act.  The 
opening  in  the  fascia  lata  I  suture  with  catgut  and  the  skin 
with  horsehair.  The  limb  remains  in  the  original  plaster-of-Paris 
splint,  which  is  a  double  spica,  four  or  six  weeks.  Radiograms 
check  up  the  accuracy  of  the  reposition. 

At  the  end  of  the  four  or  six  weeks  the  plaster  is  removed. 
Now,  if  there  is  a  twisting  of  the  femoral  shaft  turning  the  head 
forward,  I  drive,  while  the  limb  is  still  held  in  rotation,  a 
long  nail  into  the  femur  between  the  trochanters.  Then  I  do  a 
subcutaneous  osteotomy  just  below  the  nail.  Next,  holding  the 
upper  fragment  in  the  proper  position  by  means  of  the  protruding 
end  of  the  nail,  so  that  the  head  is  in  the  acetabulum  and  the 
trochanter  is  in  the  normal  transverse  plane,  I  rotate  the  lower 
fragment  out,  so  that  the  toes  point  a  little  (15  to  20  degrees) 
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outward.  Then  another  double  spica  of  plaster  of  Paris  is  put 
on,  and  in  this  the  end  of  the  nail  is  buried  so  that  the  inward 
rotation  of  the  upper  fragment  is  maintained  (Fig.  3).  The 
reposition  and  osteotomy  and  the  position  of  the  fragments  are 
again  checked  up  by  a  radiogram.  The  nail  remains  in  situ  four 
to  six  weeks.  The  spica  is  undisturbed  until  the  femur  has  healed 
and  is  firm.  Sphnts,  spicas  of  plaster  of  Paris,  are  put  on  at 
intervals  for  eight  to  twelve  months,  each  succeeding  one  being 
a  little  shorter,  and  with  each  the  limb  being  put  in  less  abduc- 
tion. Walking  begins  in  the  splint  about  two  and  a  half  to 
three  months  after  the  osteotomy. 

With  this  plan  I  know  I  have  put  the  femoral  head  into  the 
socket  of  the  acetabulum  and  not  on  it  with  the  capsule  inter- 
posed. A  proper  intimate  contact  of  femoral  and  acetabular 
cartilages  is  secured.  This  for  the  first  stage,  which  overcomes 
the  obstacles  of  the  capsule.  The  second  stage  puts  the  femoral 
head  and  neck  into  a  proper  relation  both  with  the  femoral  shaft 
and  the  acetabulum,  so  that  when  the  foot  is  in  the  correct 
anteroposterior  plane  the  vertical  plane  of  the  neck  and  head 
is  directed  inward  and  a  little  forward,  and  the  head  enters  the 
acetabulum  properly  so  that  the  posterior  side  of  the  neck  is 
not  in  contact  with  the  posterior  lip  of  the  acetabulum.  This 
lessens  the  likelihood  of  reluxation,  and  if  the  patient  has  but 
a  practical  head  and  neck  and  a  competent  acetabulum  re- 
position will  be  stable  and  function  will  be  satisfactory. 

The  evolution  of  the  plan  is  simple.  The  stiff  hips  following 
the  earlier  operations  in  which  the  acetabulum  was  deepened, 
led  me  to  try  the  manipulative  method.  The  instability  of 
reduction  in  one  instance  made  me,  immediately  after  the  man- 
ipulative reduction,  incise  to  find  out  what  was  the  difficulty. 
I  found  bunched-up  capsule  between  the  head  and  acetabulum. 
When  this  was  cleared  away  and  the  head  really  entered  the 
socket,  reposition  became  stable.  Next,  I  noticed — in  cases 
thus  treated — reluxations  after  a  few  months  or  years,  and 
referring  this  to  the  known  distortion  of  the  shaft,  I  adopted 
the  practice  of  the  osteotomy. 
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There  is  another  danger  which  has  been  avoided  by  this 
particular  technique,  though  its  imminence  was  not  appreciated 
until  very  recently. 

I  had  noticed  an  interference  with  growth,  following  the 
deepening  of  the  acetabulum,  in  the  case  of  a  young  woman 
upon  whom  I  had  done  the  original  Lorenz  operation  when  she 
was  a  little  child.  This  operation,  as  you  remember,  deepened 
the  shallow  acetabulum.  The  reposition  done  on  the  child  was 
stable,  but  she  had  a  progressively  increasing  shortening  of  the 
limb  during  her  years  of  growth.  A  radiogram,  taken  when 
growth  had  been  obtained,  shows  the  acetabulum  at  too  high 
a  level  on  the  side  of  the  pelvis,  just  as  the  acetabulum  comes 
to  be  too  highly  located  in  the  cases  of  hip-joint  tuberculosis 
with  involvement  of  the  acetabulum  and  destruction  of  the 
epiphyseal  line  of  the  iliac  component.  Evidently  the  excava- 
tion and  deepening  of  the  acetabulum  in  the  old  type  of  oper- 
ation interfered  with  epiphyseal  lines  and  checked  the  normal 
downward  growth  of  the  iliac  component  of  the  socket. 

With  this  technique  of  reduction  through  an  incision,  which 
really  reduces,  and  osteotomy  when  it  is  necessary  to  fit  the 
component  parts  of  the  joint  to  each  other,  I  feel  I  can  give 
my  patients  a  full  loo  per  cent,  of  their  chances  for  a  practical 
joint.  I  cannot  recreate  bony  deficiencies,  nor  perfectly  fit 
together  wholly  mismatched  parts,  but  with  a  practical  ace- 
tabulum and  a  practical  head  and  neck  I  think  the  method  should 
give  a  practically  normal  joint.  A  joint  is  a  mechanical  contri- 
vance, and  the  test  of  its  mechanical  competence  is  its  functional 
competence.  A  joint  which  has  a  functional  competence  equal 
to  that  of  a  normal  joint  is  itself  a  normal  joint.  In  many 
instances  the  radiogram  may  show  variations  in  shape,  size, 
and  other  details  from  the  generally  accepted  form,  but  if  the 
function  is  equal  to  that  of  a  normal  joint  I  claim  that  it  is  a 
normal  joint. 

As  regards  statistics:  There  have  been  twenty-nine  hips  re- 
duced by  incision  with  no  osteotomy  following.  Of  these,  eight 
have  gone  into  the  position  called  anterior  transposition.    Three 
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have  stable  reposition,  but  have  developed  coxa  vara.  One 
has,,  with  no  demonstrable  infection,  become  completely  anky- 
losed.  In  one  an  infection  of  the  incision  caused  death.  Four 
we  do  not  know  about.  Twelve  have  functionally  normal 
joints. 

This  is  41.3  per  cent,  of  success. 

There  have  been  twenty-seven  hips  reduced  by  incision  with 
an  osteotomy  following  to  correct  a  twisted  femoral  shaft. 
Of  these,  two  have  gone  into  anterior  transposition  because  of 
incompetent  acetabula.  In  two,  the  nail  failed  to  hold  the 
upper  fragment  after  the  osteotomy,  and  the  parts  returned  to 
their  original  relations.  These  cases  were  then  as  if  no  osteotomy 
had  been  done.  In  one  instance,  I  must  have  encountered  some 
osseous  dystrophy,  for  the  femur  crumpled  up  in  a  simple  and 
forceless  manipulation,  and  though  the  reposition  is  stable, 
the  alignment  of  the  shaft  is  erratic,  and  will  need  correction 
later.  Three  are  still  under  treatment.  Nineteen  have  function- 
ally normal  joints. 

This  is  70.3  per  cent,  of  success. 


FIVE   CASES   OF   SUTURE   OF   THE   HEART 


By  FRAXCIS   T.  STEWART,  M.D. 

PHILADELPHIA 


The  heart,  so  far  as  we  are  aware,  has  been  sutured  eleven 
times  by  Philadelphia  surgeons,  once  by  Harte,  once  by  Mitchell, 
once  by  Bradbury,  once  by  Billings,  twice  by  Gibbon,  and  five 
times  by  ourselves.  Six  of  the  patients  recovered.  Harte, 
Mitchell,  and  Gibbon  have  already  reported  their  cases;  Brad- 
bury and  Billings  intend  to  publish  theirs  shortly;  and  the 
details  of  our  cases  will  be  found  below. 

Case  I. — T.  E..  aged  twenty  years,  colored,  cook,  was  ad- 
mitted to  the  Jefferson  Hospital,  February  29,  1904.  He  had 
been  stabbed  in  the  chest  with  a  long,  rusty  penknife.  The 
stab  caused  severe  pain,  but  neither  felled  him  to  the  ground, 
nor  caused  him  to  feel  faint.  He  walked  without  assistance  to 
the  hospital,  a  distance  of  one  and  a  half  squares,  then  began 
to  feel  weak,  and  was  found  crawling  up  the  steps  leading  to  the 
entrance  of  the  hospital.  After  being  disrobed  a  small  wound 
was  found  just  above  the  third  rib,  about  one  inch  to  the  left 
of  the  left  margin  of  the  sternum.  The  wound  was  surrounded 
by  an  emphysematous  swelling,  and  bled  continuously,  the 
stream  of  blood  being  accelerated  by  each  expiration.  The 
temperature  was  97°,  and  the  pulse  80,  empty,  and  markedly 
irregular  in  volume  and  rhythm.  He  lay  on  the  right  side, 
breathing  forty  times  per  minute  in  a  short,  jerky  manner. 
At  times  he  would  complain  of  a  Uttle  pain  and  severe  dyspnea. 
He  was  sweating  and  very  pale,  and  had  vomited  once.  There 
was  neither  cough  nor  blood-spitting.  The  entire  left  chest 
was  tympanitic  on  percussion.    On  auscultation  the  heart  beats 
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could  be  heard  indistinctly;  there  was  no  bruit  or  splashing 
sound.  Under  ether  anesthesia  operation  was  begun  about  forty- 
five  minutes  after  the  infliction  of  the  injury.  Time  of  opera- 
tion, about  forty-five  minutes.  Amount  of  ether,  four  ounces. 
An  incision  was  carried  along  the  second  rib  for  four  inches  to 
the  sternum,  then  down  the  left  margin  of  the  sternum  to  the 
fourth  rib,  and  outward  along  the  fourth  rib  for  four  inches. 

The  musculocutaneous  flap  was  dissected  back,  and  the 
opening  in  the  chest  found  between  the  third  and  fourth  ribs. 
The  exposure  was  then  made  more  complete  by  continuing  the 
sternal  incision  downward  for  two  inches,  and  the  triangular 
flap  thus  formed  retracted.  The  third  and  fourth  ribs  were 
severed  and  forcibly  turned  toward  the  right,  fracturing  the 
costal  cartilages  near  the  sternum.  The  knife  had  passed  through 
the  anterior  edge  of  the  left  lung,  the  lung  had  collapsed  into 
the  vertebral  gutter,  and  the  pleural  cavity  contained  a  large 
quantity  of  clotted  and  fluid  blood.  The  opening  in  the  peri- 
cardium was  easily  found  by  the  spurting  of  blood  with  each 
pulsation  of  the  heart;  it  measured  about  three-eighths  of  an 
inch.  The  pericardial  wound  was  enlarged  in  the  axis  of  the 
heart,  and  a  penetrating  wound  of  the  anterior  wall  of  the  left 
ventricle  found.  This  wound  was  parallel  to  the  axis  of  the 
heart,  nearer  the  auricle  than  the  apex,  and  measured  about 
three-quarters  of  an  inch  (larger  than  either  the  skin,  inter- 
costal, or  pericardial  wound).  Bleeding  from  this  wound  was 
free  and  continuous,  whether  more  marked  during  diastole  we 
are  unable  to  state,  as  the  heart  was  now  beating  very  rapidly 
and  resembled  a  quivering  mass  of  muscle.  The  wound  was 
closed  with  a  continuous  silk  suture  (six  stitches),  the  sutures 
being  inserted  and  tied  without  reference  to  diastole  for  the 
reason  already  stated.  During  the  suturing  the  descending 
branch  of  the  left  coronary  artery  was  punctured  near  its  origin 
with  the  needle,  causing  a  profuse  hemorrhage,  which  was 
controlled  by  an  additional  suture.  The  pericardial  and  pleural 
cavities  were  cleared  of  blood,  and  the  pleural  cavity  was  irri- 
gated with  salt  solution.     The  pericardial  wound  was  sutured 
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with  a  continuous  silk  suture,  a  small  opening  being  left  at  the 
lower  end  for  the  passage  of  a  gauze  drain.  No  attempt  was 
made  to  suture  the  lung,  as  it  was  not  bleeding.  A  gauze  drain 
was  placed  also  in  the  pleural  cavity,  gaining  exit  at  the  lower 
part  of  the  primary  incision.  The  costal  cartilages  were  sutured 
with  catgut,  the  skin  with  silkworm  gut. 

During  the  operation  24  ounces  of  salt  solution  containing 
adrenalin  were  injected  into  the  circulation,  and  strychnine 
and  atrophine  were  administered  subcutaneously.  At  the  end 
of  the  operation  the  temperature  was  100.4°;  the  pulse,  150; 
the  respirations,  32. 

The  following  day  the  temperature  was  103.4°;  the  pulse,  130; 
the  respirations,  56.  The  patient  was  delirious  and  coughed 
frequently.  The  fever,  the  rapid  pulse,  and  the  rapid  respirations 
continued  for  two  weeks.  The  cough  gradually  grew  better 
after  the  second  week;  there  was  never  any  expectoration. 
During  the  first  few  days  there  was  a  copious  discharge  of  blood- 
stained fluid  from  the  wound.  On  the  fifth  day  the  left  chest 
was  dull  on  percussion,  and  rough  breathing  with  crepitating 
rales  could  be  heard  over  the  lower  part  posteriorly.  Exami- 
nation of  the  blood  at  this  time  showed:  erythrocytes,  3,630,000; 
leukocytes,  38,800;  hemoglobin,  58  per  cent.  The  chest  was 
explored  with  an  aspirating  needle,  with  a  negative  result.  On 
the  sixth  day  pus  appeared  in  the  wound.  Some  of  the  cutaneous 
sutures  were  removed  on  this  day  and  the  rest  on  the  eleventh 
day.  On  the  thirty-fifth  day  the  patient  was  allowed  out  of  bed. 
On  the  fifty-sixth  day  he  was  discharged  to  return  to  the  Out- 
patient Department  for  dressing,  a  small  sinus  leading  down 
to  the  point  where  the  ribs  were  severed  still  persisting;  this 
sinus  closed  a  few  days  later.  The  pulse  varied  between  80  and 
90.  Adventitious  sounds  were  never  heard  over  the  heart. 
The  left  chest  expanded  very  little  on  inspiration,  and  slightly 
roughened  breathing,  but  no  rales,  could  still  be  heard. 

The  facts  just  narrated  were  reported  to  the  College  of  Physi- 
cians of  Philadelphia,  May  4,  1904  {Amer.  Jour.  Med.  Set., 
September,  1904),  i.  e.,  a  little  over  two  months  after  the  opera- 
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tion.  The  subsequent  history  of  the  case  is  now  published  for 
the  first  time.  Some  weeks  after  leaving  the  hospital  the  sinus 
reopened  and  finally  discharged  a  long  silk  thread,  probably 
the  one  that  had  been  put  in  the  pericardium.  The  patient 
worked  as  a  janitor,  and  subsequently  as  a  delivery  man  for 
a  grocer,  an  occupation  necessitating  the  handling  of  heavy 
baskets  and  boxes.  His  health  remained  good  up  until  the 
summer  of  1908,  when  he  was  readmitted  to  the  Jefferson  Hos- 
pital for  tuberculous  inguinal  adenitis.  At  this  time  ether  was 
administered  and  the  caseous  glands  removed.  There  were 
no  symptoms  referable  to  the  heart  or  the  lungs.  Shortly  after 
this  operation,  however,  signs  of  pulmonary  tuberculosis  devel- 
oped, from  which  disease  he  died,  February  14,  1909,  five  years 
after  the  injury  to  the  heart.  The  notes  of  autopsy,  which 
were  kindly  made  by  Dr.  Krumbar,  follow: 

Anatomical  Diagnosis.  Pulmonary  tuberculosis  (extensive, 
bilateral,  with  cavities  and  small  areas  of  gelatinous  pneumonia). 
Chronic  adhesive  pericarditis  (following  stab  wound) .  Localized 
chronic  interstitial  myocarditis  and  antemortem  thrombus  (left 
ventricle).  Chronic  adhesive  pleurisy  (bilateral).  Operative 
scar  on  left  chest.  Anemic  infarct  of  spleen.  Shght  red  atrophy 
of  liver.    Chronic  interstitial  orchitis. 

Heart.  After  considerable  dissection  the  heart  is  separated 
from  the  paiietal  pericardium.  It  is  free  only  for  a  small  area 
about  the  apex.  Over  most  of  its  surface  are  somewhat  cob- 
webby, fibrous  adhesions,  that  are  broken  up  without  much 
difficulty.  In  one  spot,  however,  over  the  anterior  surface  of 
the  ventricular  septum,  the  size  of  a  silver  dollar,  the  adhesion  is 
very  dense,  so  that  it  has  to  be  cut  with  scissors.  The  heart 
is  but  slightly  enlarged,  weighs  270  grams.  It  is  fairly  firm, 
the  color  being  obscured  by  the  thickened  pericardium.  On 
opening,  the  musculature  of  the  right  ventricle  is  found  to 
measure  4.7  mm.  and  to  be  a  normal  reddish  brown,  except 
under  the  area  of  the  dense  adhesions,  where  it  is  much  more 
yellow,  though  firm.  On  dissecting  away  the  fibrous  tissue 
over  this,  it  is  very  hard  to  tell  where  the  musculature  begins. 
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The  ca\'ity  of  the  left  ventricle  is  large,  the  muscle  12  to  14  mm. 
thick  and  of  normal  color,  except  under  the  above-mentioned 
area,  where  it  is  much  yellower.  Toward  the  apex  in  the  region 
of  the  septum  it  is  much  thinned  and  distinct  gray  lines  can  be 
seen  running  through  it.  Grayish-red  spots,  which  on  dissection 
show  distinct  Hues  of  Zann,  are  firmly  adherent  to  the  septal 
region.  The  mitral  valves  show  occasional  yellowish  dots;  the 
aortic  valves  are  normal.  There  are  occasional  slight  thicken- 
ings of  the  intima  of  the  aorta.  The  coronary  arteries  are  free 
from  sclerosis.  On  dissecting  out  the  branch  to  the  ventricular 
septum,  it  is  suddenly  lost  at  a  point  3  cm.  below  the  auriculo- 
ventricular  septum  and  has  e\ddently  been  obliterated. 

Lungs.  Both  lungs  are  enlarged  and  riddled  with  tuber- 
culosis. On  removing  the  right  lung,  which  is  rather  extensively 
adherent  to  the  parietal  pleura,  a  quantity  of  purulent  fluid 
escapes.  This  is  found  to  come  from  a  large  ca\ity  occupying 
practically  all  of  the  upper  lobe,  which  is  ruptured  on  removal. 
The  lung  is  ever^-where  filled  with  small  and  conglomerate 
caseous  tubercles  and  occasional  small  cavities  are  found.  The 
process  seems  less  advanced  and  more  acute  in  the  inferior  lobe, 
where  the  tissue  has  a  gelatinous,  homogeneous  appearance. 
The  left  lung  presents  a  similar  appearance  to  the  right  except 
that  the  cavities  are  fewer  and  smaller  and  no  gelatinous  areas 
are  found. 

Microscopic  Examination  of  the  Heart.  Sections  show  epi- 
cardial  fat  to  be  in  most  places  replaced  by  a  fairly  dense  fibrous 
tissue,  in  which  small  vessels  are  numerous.  The  tissue  stops 
raggedly  and  no  epicardium  is  visible.  Throughout  all  sections 
there  is  a  marked  increase  of  interstitial  tissue,  in  some  area? 
about  bloodvessels,  in  others  rather  diffuse,  while  in  some, 
large  spaces  are  found  with  practically  no  muscle  fibers  in  them. 
These  contain  numerous  small  vessels.  The  muscle  fibers  are 
in  good  condition,  except  those  on  the  edge  of  or  in  the  isolated 
fibrous  areas.  Section  through  the  wall  and  thrombus  shows 
the  same  condition  of  the  heart  wall,  with  thrombus  closely 
applied  to  the  endocardium.    In  no  case,  however,  is  the  endo- 
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cardium  broken  or  missing,  and  no  organization  of  the  clot  is 
found.  The  clot  consists  of  a  fibrinous  network  enclosing  many 
or  few  leukocytes,  alternating  with  areas  in  which  the  red  blood 
cells  predominate.  Section  through  the  septum,  immediately 
inferior  to  the  supposed  site  of  the  wound,  shows  the  interstitial 
fibrosis  to  be  even  more  marked.  The  muscle  fibers  in  less 
involved  areas  are  thin  and  often  wavy,  with  loss  of  cross  striae. 
The  epicardial  area  shows  numerous  vessels,  including  one  large 
one,  that  are  normal,  and  several  nerves  cut  in  cross-section. 
About  these  and  in  their  capsules  are  fairly  numerous  connective- 
tissue  cells.    No  thrombosed  vessels  are  found. 

Case  II. — A.  J.,  aged  thirty-six  years,  colored,  laborer,  was 
admitted  to  the  Pennsylvania  Hospital  February  15,  1909. 
He  had  been  stabbed  with  a  long  knife  and  had  started  at  once 
for  the  hospital.  After  walking  about  two  squares  he  fainted 
and  was  carried  into  the  hospital,  pulseless  and  unconscious. 
He  soon  revived,  however,  and  when  we  saw  him  the  pulse  was 
100,  but  very  weak;  the  mucous  membranes  pale;  the  tem- 
perature, 97.4°;  the  respirations,  26.  He  was  conscious  and 
did  not  complain  of  pain.  The  whole  left  chest,  including  the 
cardiac  area,  was  tympanitic,  and  emphysematous  crackling 
could  be  felt  beneath  the  skin  of  the  left  breast.  The  heart 
sounds  were  weak,  but  there  were  no  murmurs.  Under  ether  the 
operation  was  begun  one  hour  after  the  injury  and  lasted  fifteen 
minutes.  The  knife  had  entered  the  skin  at  the  middle  of  the 
left  anterior  axillary  fold,  split  the  pectoral  muscles,  and  pene- 
trated the  second  intercostal  space  midway  between  the  primary 
wound  and  the  sternum.  An  incision  was  made  along  the  second 
rib  from  the  sternum  to  the  level  of  the  wound  in  the  inter- 
costal space,  then  downward  to  the  fourth  interspace,  and  in- 
ward to  the  sternum.  The  third  and  fourth  ribs  were  severed 
at  the  level  of  the  longitudinal  incision,  and  the  flap  thus  formed 
turned  back  over  the  sternum  by  fracturing  the  costal  cartilages. 
The  internal  mammary  artery  was  not  seen.  The  lung  was 
collapsed  and  apparently  not  wounded.  The  left  pleural  sac 
contained  a  large  quantity  of  blood.    An  opening  large  enough 
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to  admit  the  finger  was  found  in  the  upper  anterior  part  of  the 
pericardium.  This  was  enlarged  in  the  axis  of  the  heart,  and  a 
wound  about  one-half  inch  long  found  in  the  left  ventricle  near 
the  auriculoventricular  juncture  and  near  the  interventricular 
septum,  the  wound  running  parallel  with  the  septum.  It  bled 
continuously,  but  the  bleeding  was  more  marked  during  the 
cardiac  diastole.  The  wound  in  the  heart  was  approximated  with 
rat-toothed  forceps  and  so  held  while  a  continuous  silk  suture 
(four  insertions)  was  inserted.  The  pericardial  sac  was  not 
distended  but  contained  considerable  fluid  blood  and  a  long, 
red,  rope-Hke  clot.  After  removing  this  blood  the  pericardium 
was  sutured  with  catgut.  The  pleural  cavity  was  drained  by 
means  of  a  rubber  tube  inserted  through  an  incision  in  the 
seventh  interspace  in  the  posterior  axillary  line.  The  severed 
costal  cartilages,  the  interchondral  spaces  and  the  pectoral 
muscles,  were  sutured  with  catgut,  the  skin  with  silkworm  gut. 
A  gauze  drain  was  inserted  in  the  stab  woimd  as  far  as  the  chest 
wall.  No  stimulants  were  given  before  the  operation;  during 
the  operation  strychnine,  grain  ^V>  was  injected  subcutaneously. 
At  the  completion  of  the  operation  the  pulse  was  100;  the 
respirations,  36;  the  temperature,  97°. 

The  following  day  the  temperature  was  102.6°;  the  pulse,  120; 
the  respirations,  60.  The  temperature  remained  between  101° 
and  103°  for  ten  days,  then  slowly  fell  until  it  reached  normal 
on  the  twenty-sixth  day;  the  pulse  and  respirations  behaved  in 
a  similar  manner.  On  the  third  day  the  gauze  wick  was  removed 
from  the  stab  wound  and  the  rubber  tube  from  the  pleural 
cavity,  both  having  ceased  to  drain.  The  skin  sutures  were 
removed  on  the  eighth  day,  and  several  ounces  of  pus  evacuated 
from  beneath  the  upper  and  outer  angle  of  the  flap.  There  was 
no  pus  in  the  original  stab  wound  or  in  the  pleural  wound; 
both  were  closed.  All  wounds  were  healed  on  the  twenty-fifth 
day.  On  the  thirtieth  day  the  patient  was  permitted  to  sit  up 
and  a  day  or  two  later  to  walk.  The  temperature  having  been 
normal  for  sixteen  days,  suddenly  on  the  forty-second  day 
ascended  to  101°.     Examination  of  the  chest  by  Dr.  Newlin 
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revealed  a  precordial  area  of  dulness,  extending  from  the  right 
edge  of  the  sternum  to  i  cm.  beyond  the  nipple  line  and  from 
the  clavicle  down  to  the  stomach.  The  apex  of  the  heart  could 
be  felt  in  the  fifth  interspace,  midclavicular  line.  The  heart 
sounds  were  feeble  and  rather  distant.  At  the  aortic  cartilage 
the  second  sound  was  split.  Below  the  left  clavicle  and  in  the 
left  axilla  the  breath  sounds  were  feeble,  distant,  and  tubular. 
The  lower  chest  posteriorly  was  tympanitic;  no  fluid  could  be 
obtained  by  aspiration.  Several  days  later  a  skiagram  was  made, 
and  showed  a  dense  area  corresponding  to  that  which  had  been 
outlined  by  percussion.  The  temperature  continued  above 
normal  until  the  fifty-second  day,  when  after  several  unsuccessful 
attempts  to  obtain  fluid  by  aspiration,  the  fourth  rib  between 
the  axillary  lines  was  resected  and  about  one  pint  of  thin  yellow 
pus  evacuated  from  the  pleural  cavity.  Two  weeks  later  (sixty- 
five  days  after  the  original  operation)  the  patient  left  the  hos- 
pital with  a  discharging  sinus.  At  the  present  time  (May,  1913) 
he  is  languishing  in  the  penitentiary  for  burglary.  The  heart 
is  acting  normally  and  there  are  no  murmurs. 

Case  III. — E.  M.,  aged  twenty-six  years,  colored,  was  ad- 
mitted to  the  Pennsylvania  Hospital,  June  17,  1910.  He  had 
been  stabbed  with  a  pair  of  scissors.  There  was  a  transverse 
wound  in  the  skin,  one  and  one-half  inches  long,  in  the  third 
intercostal  space  close  to  the  sternum.  The  temperature  was 
95°;  pulse,  130  and  irregular;  the  respirations,  30.  The  mucous 
membranes  were  pale,  the  patient  conscious,  and  the  veins  of 
the  face,  neck,  and  arms  distended.  There  was  some  emphysema 
below  the  wound  in  the  skin.  The  heart  sounds  could  be  heard 
faintly  but  no  murmurs  were  detected;  cardiac  dulness  ex- 
tended from  the  right  margin  of  the  sternum  to  the  nipple  line. 
Auscultation  and  percussion  over  the  rest  of  the  chest  were 
negative;  there  was  no  pneumothorax.  Before  we  reached  the 
hospital  the  resident  physician  attempted  to  infuse  salt  solution 
into  a  vein  of  the  arm,  but  the  intravenous  pressure  was  so  great 
that  the  solution  would  not  run  into  the  vein.  Operation  was 
begun  two  hours  after  the  injury  and  lasted  thirty-five  minutes. 
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On  introducing  a  finger  into  the  external  wound  it  passed  down- 
ward and  entered  the  thorax  in  the  fourth  interspace  close  to 
the  sternum.  A  straight  incision  was  made  from  the  irmer  angle 
of  the  original  wound  downward  along  the  margin  of  the  sternum 
to  the  fifth  costal  cartilage.  The  fourth  costal  cartilage  was 
then  severed  at  its  sternal  end  and  with  the  underlying  trian- 
gularis sterni  turned  outward  without  injuring  the  pleura. 
It  was  now  found  that  the  wound  in  the  pericardium  was 
up  beneath  the  sternum  on  a  level  wdth  the  third  costal  car- 
tilage, which  therefore  was  turned  outward  like  the  fourth 
costal  cartilage.  Subsequently,  in  order  to  obtain  more  room, 
the  fifth  costal  cartilage  was  treated  in  a  similar  manner,  the 
incision  along  the  margin  of  the  sternum  being  continued  down- 
ward to  the  sixth  rib.  Thus  there  was  a  triangular  chondro- 
cutaneous  flap  containing  the  fourth  and  fifth  cartilages.  The 
third  cartilage  was  detached  from  the  skin  but  hinged  to  the 
chest  by  muscular  tissue.  The  pleura,  with  the  lung,  was 
separated  bluntly  from  the  pericardium  and  retracted  outward. 
The  pleura  was  not  injured  either  before  or  during  the  opera- 
tion. The  pericardium  was  tensely  distended,  Uver-colored,  and 
not  pulsating.  There  was  no  bleeding  from  the  pericardial 
wound  until  it  was  enlarged,  when  a  large  amount  of  fluid  and 
clotted  blood  escaped,  and  the  pulse  immediately  fell  to  90 
and  became  regular.  The  cardiac  wound  was  transverse,  one- 
quarter  inch  long,  and  in  the  right  auricle.  The  bleeding  from 
the  heart  was  continuous,  the  stream  spurting  about  two  feet. 
A  finger  was  placed  over  the  wound  and  two  catgut  sutures 
(No.  3)  inserted.  Four  additional  sutures  of  fine  catgut  were 
needed  to  control  the  bleeding  from  the  suture  holes.  The  peri- 
cardial sac  was  irrigated  with  salt  solution,  the  pericardium  and 
the  costal  cartilages  were  sutured  with  catgut,  and  the  skin 
wound  was  closed  with  silkworm-gut  sutures.  Drainage  was 
omitted.  At  the  end  of  the  operation  the  temperature  was 
95°;  the  pulse,  116;  the  respirations,  30. 

The  following  day  the  temperature  was  101°;  the  pulse,  120; 
the  respirations,  40.     The  fever  persisted  for  about  one  week 
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when  the  superficial  stitches  were  removed  and  a  few  drams 
of  pus  evacuated.  The  wound  healed  subsequently  without 
extension  of  the  infection.  On  the  second  day  the  systolic  blood- 
pressure  was  115,  the  diastolic,  85;  hemoglobin,  78  per  cent.; 
red  blood  corpuscles,  3,335,000;  leukocytes,  15,500;  polynuclears, 
82  per  cent.;  lymphocytes,  10  per  cent.;  mononuclears,  2.5  per 
cent.;  transitionals,  2  per  cent.;  undetermined,  3.5  per  cent. 
The  patient  had  a  slight  cough  for  about  two  weeks,  but  no 
abnormal  physical  signs  could  be  detected  in  the  chest.  On 
one  occasion  the  sputum  was  faintly  blood-tinged;  no  tubercle 
bacilli  were  found.  The  patient  was  kept  in  bed  two  weeks 
and  had  completely  recovered  by  the  end  of  the  third  week. 
He  remained  in  the  hospital,  however,  for  two  months,  per- 
forming the  services  of  an  orderly.  He  was  last  seen  in  the 
spring  of  191 2  (two  years  after  operation),  at  which  time  he 
was  in  perfect  health;  no  adventitious  sounds  could  be  heard 
over  the  heart. 

Case  IV. — J.  S.,  aged  twenty- three  years,  colored,  laborer, 
was  admitted  to  the  Pennsylvania  Hospital  July,  19 10.  He 
had  been  stabbed  in  the  chest  with  a  knife  during  a  brawl, 
and  was  found  by  the  police  "lying  in  a  pool  of  blood."  He 
was  unconscious  when  he  reached  the  hospital,  but  partly  revived 
before  the  time  of  operation.  The  temperature  was  96°;  the 
pulse  90,  and  very  weak;  the  respirations  28.  There  were  drops 
of  sweat  on  the  face,  which  was  very  pale.  In  the  fifth  inter- 
space directly  under  the  nipple  was  an  almost  horizontal  wound 
one  inch  long,  which  entered  the  thoracic  cavity,  oozed  blood 
continuously,  and  was  surrounded  by  an  emphysematous  swell- 
ing. The  left  chest  was  tympanitic.  The  heart  sounds  were 
faint  but  distinct,  and  there  were  no  murmurs.  The  operation 
was  begun  one  and  a  half  hours  after  the  injury  and  lasted 
forty  minutes.  An  incision  was  carried  from  the  inner  end  of 
the  stab  wound  inward  to  the  sternum,  then  upward  along  the 
left  margin  of  the  sternum  to  the  third  intercostal  space.  The 
fourth  and  fifth  costal  cartilages  were  severed  near  the  sternum, 
and  the  flap  turned  outward  by  fracturing  the  cartilages  at  the 
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axillary  extremities.  The  left  lung  was  collapsed  and  the  pleural 
cavity  contained  a  large  quantity  of  blood.  The  pericardial 
wound,  which  was  oozing  blood,  was  enlarged,  and  a  transverse 
wound,  about  one  inch  long,  found  in  the  left  ventricle  near 
the  apex.  Blood  was  spurting  from  this  wound,  which  was 
temporarily  closed  with  the  finger  while  a  continuous  catgut 
suture  (seven  insertions)  was  applied.  It  was  necessary  also 
to  tie  a  large  branch  of  the  coronary  artery  which  ran  to  the 
wound.  At  this  time  it  was  noticed  that  the  cardiac  muscle 
around  the  wound,  over  an  area  of  about  one  inch  in  diameter, 
appeared  to  be  abraded.  A  large  amount  of  clotted  blood 
was  removed  from  behind  the  heart,  the  pericardium  and  the 
costal  cartilages  sutured  with  catgut,  the  skin  with  silkworm 
gut.  A  rubber  tube  was  inserted  into  the  pleural  cavity  through 
a  short  incision  in  the  seventh  interspace,  postaxillary  line. 
During  the  operation  one  pint  of  salt  solution  was  given  intra- 
venously. At  the  end  of  the  operation  the  temperature  was  94.6  °, 
the  pulse  100  and  very  weak,  the  respirations  30. 

The  next  day  the  temperature  was  103°;  the  pulse,  140;  the 
respirations,  60;  the  leukocytes,  4600;  the  hemoglobin,  76  per 
cent.;  the  red  cells,  2,500,000.  The  pulse  and  the  respirations 
continued  rapid  and  the  patient  died  forty-one  hours  after 
operation.    The  autopsy  notes  follow: 

Anatomical  Diagnosis.  Infected  stab  wound  of  left  ven- 
tricle. Acute  fibrinopurulent  pericarditis.  Acute  myocarditis. 
Acute  vegetative  endocarditis  of  mitral  and  aortic  valves. 
Acute  fibrinopurulent  pleuritis  (left  side). 

The  left  lung  is  collapsed  and  consolidated,  the  left  pleural 
cavity  filled  with  yellowish  fluid,  and  masses  of  fibrin  resembling 
custard.  This  fluid  had  not  drained  through  the  tube  because 
of  adhesions  which  had  formed  between  the  lung  and  the  chest 
wall  in  front  of  tube.  The  pericardium  is  filled  with  the  same 
sort  of  material  as  the  pleural  cavity. 

Heart.  The  heart  measures  14x9x4.5  cm.  and  weighs  480 
grams.  On  the  anterior  surface  of  the  left  ventricle,  beginning 
about  I  cm.  above  the  apex  and  extending  upward  toward  the 
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base  just  to  the  left  of  the  septum  is  an  area,  measuring  3x1,5 
cm.,  which  is  slightly  depressed  below  the  surrounding  muscle 
and  is  of  a  light  greenish-gray  color.  The  main  descending 
branch  of  the  left  coronary  artery  runs  just  to  the  right  of  this 
area.  A  large  branch  of  this  artery,  which  is  given  off  about 
3  cm.  above  and  admits  a  probe  of  about  2  mm.  diameter, 
runs  to  the  border  of  this  area  and  is  lost  in  the  grayish,  soft 
tissue.  In  the  middle  of  the  above-mentioned  gray,  depressed 
area  is  a  wound  measuring  3  cm.  in  length  closed  by  a  con- 
tinuous catgut  suture.  Sagittal  section  of  the  wound  shows  it 
to  extend  into  the  muscle  obliquely,  slightly  bearing  toward 
the  septum.  It  is  about  12  mm.  in  depth.  It  does  not  seem  to 
extend  into  the  left  ventricle,  there  being  a  ridge  of  tissue  about 
2  mm.  thick  intervening  between  the  bottom  of  the  wound  and 
the  endocardium.  On  the  endocardial  surface,  immediately 
beneath  the  wound,  there  is  a  small  amount  of  smooth,  elastic, 
soft,  chicken-fat  clot  which  is  easily  pulled  away,  leaving  an 
apparently  smooth  endocardium.  Section  of  the  heart  muscle 
about  the  wound  shows  an  area  on  each  side  of  the  wound  which 
is  soft  and  grayish  and  rather  sharply  demarcated  from  the 
surrounding  heart  muscle.  At  the  extreme  tip  of  the  left  ven- 
tricle is  a  yellowish-brown  streak  in  the  heart  muscle  fading 
gradually  into  the  normal  muscle.  The  muscle  at  some  distance 
from  the  wound  is  uniform,  brown,  and  seems  normal.  The 
right  auricle,  tricuspid  valve,  right  ventricle,  and  pulmonary 
auricle  appear  normal.  Along  the  line  of  closure  of  the  auricular 
surface  of  both  flaps  of  the  mitral  valve  is  a  hne  of  small  vege- 
tations. A  slight  amount  of  red  elastic  fibrin  is  adherent  to 
these  vegetations.  They  are  of  about  pinhead  size  and  in  places 
conglomerate.  Similar  acute  vegetations  are  present  along  the 
ventricular  surface  of  the  leaflets  of  the  aortic  valve.  The  aortic 
vegetations  are  similar  to  those  on  the  mitral  valve  but  not  so 
extensive.  The  arch  of  the  aorta  above  the  valves  is  smooth 
and  patchless. 

Microscopic  Examination  of  the  Heart.     A  series  of  sagittal 
sections  was  made  through  the  region  of  the  wound  in  the  left 
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ventricle.  All  sections  are  similar.  They  show  a  heavy  fibrinous 
exudate  on  the  pericardial  surface  mixed  with  clumps  of  cocci. 
A  large  coronary  artery  in  the  section  is  occluded  by  a  thrombus. 
The  adventitia  is  necrotic  and  pink-staining,  and  in  it  are  seen 
deep  blue-staining  masses  of  bacteria.  On  each  side  of  the 
wound  there  is  a  wide  band  of  hyalin  necrotic  muscle  fibers 
showing  here  and  there  a  gUal  mass  of  bacteria.  Beyond  this 
there  is  a  zone  of  intense  leukocytic  infiltration  with  some  fibrin 
and  hemorrhages.  There  are  bacterial  emboli  in  some  of  the 
vessels.  Beyond  this  still  are  seen  fairly  normal  muscle  fibers. 
The  deepest  portion  of  the  wound  is  glued  together  by  a  thrombus 
about  1.5  mm.  thick,  composed  of  hyalin,  fibrin,  leukocytes, 
and  red-blood  cells,  i.  e.,  the  wound  penetrated  into  the  ventricle. 
A  few  of  the  muscle  fibers  on  each  side  of  this  are  necrotic  and 
there  is  some  infiltration  of  leukocytes  between  them. 

Case  V. — G.  E.,  aged  twenty-one  years,  colored,  laborer, 
was  admitted  to  the  Pennsylvania  Hospital  January  i,  191 1. 
The  police  had  found  him  Ijing  in  an  alley  and  thought  he  was 
dead.  His  temperature  could  not  be  ascertained,  as  it  was  below 
94°,  the  lowest  mark  on  the  thermometer;  this  low  temperature 
was  due  in  part  to  the  state  of  the  weather,  which  was  very  cold. 
The  patient  was  unconscious,  pale,  pulseless,  and  breathing  six 
times  to  the  minute.  The  left  chest  was  tympanitic  anteriorly, 
dull  posteriorly;  the  heart  sounds  could  not  be  heard.  He  was 
revived  somewhat  with  stimulants,  so  that  at  the  time  of  oper- 
ation the  pulse  was  108,  but  scarcely  palpable,  and  the  respi- 
rations 52.  He  was  still  unconscious,  but  it  was  necessary  to 
give  a  little  ether  because  of  his  tossing  about.  The  stab  wound 
in  the  skin  was  in  the  second  left  interspace  about  one  inch  from 
the  sternum,  the  wound  in  the  intercostal  muscles  in  the  third 
interspace,  the  wound  in  the  pericardium  beneath  the  third 
costal  cartilage,  and  the  wound  in  the  heart  beneath  the  second 
costal  cartilage.  An  incision  was  made  from  the  original  wound 
to  the  sternum,  then  downward  to  the  fourth  interspace  and 
outward;  the  third  and  fourth  costal  cartilages  were  severed 
near  the  sternum  and  the  flap  turned  outward.    The  left  lung 
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was  collapsed  and  the  pleural  cavity  contained  a  large  quantity 
of  blood.  The  anterior  edge  of  the  lung  had  been  perforated 
but  was  not  bleeding.  At  one  point  it  was  bound  to  the  peri- 
cardium by  a  band  as  thick  as  a  finger.  The  pericardial  wound 
was  enlarged  and  a  wound  found  in  the  right  ventricle;  this  was 
closed  and  the  heart  steadied  with  rat-toothed  forceps  while  a 
continuous  catgut  suture  (three  insertions)  was  applied.  A 
large  amount  of  clots  were  removed  from  behind  the  hear<",  the 
pericardium  and  the  costal  cartilages  sutured  with  catgut,  the 
skin  with  silkworm  gut.  Just  after  the  heart  had  been  sutured 
the  patient  stopped  breathing  and  the  pulse  fell  to  52.  Artificial 
respiration  for  several  minutes  was  followed  by  spontaneous 
breathing.  During  the  operation  one  quart  of  salt  solution 
was  injected  intravenously.  At  the  completion  of  the  operation, 
which  lasted  about  twenty-five  minutes,  the  pulse  was  palpable 
but  uncountable,  the  respirations  60. 

The  patient  died  one  hour  later,  the  respirations  becoming 
slower  and  slower,  and  finally  ceasing  before  the  heart  stopped 
beating.  At  the  autopsy  the  cardiac  wound  was  found  to  be 
one-half  inch  long;  it  passed  into  the  right  ventricle  one  and 
one-half  inches  below  the  pulmonary  valve  and  just  to  the  right 
of  the  interventricular  septum,  and  then  through  the  septum 
into  the  left  ventricle  about  two  inches  below  the  aortic  ring. 
Both  ventricles  were  hypertrophied  and  the  mitral  valves  were 
badly  diseased. 

It  is  not  our  intention  in  this  paper  to  enter  exhaustively 
into  the  subject  of  wounds  of  the  heart.  When  we  reported 
our  first  case  we  presented  a  brief  history  of  the  development 
of  cardiorrhaphy  and  analyzed  the  60  cases  that  were  on  record 
at  that  time.  Later,  with  Le  Conte,  we  attempted  to  set  down 
systematically  the  results  of  a  study  of  the  literature  bearing 
upon  the  surgery  of  the  pericardium  and  the  heart  {American 
Practice  of  Surgery,  vol.  vii).  Here  we  shall  confine  ourselves 
mainly  to  the  ideas  that  we  have  formed,  concerning  the  diag- 
nosis and  the  treatment  of  cardiac  wounds,  as  the  result  of  our 
brief  experience. 
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In  all  of  the  cases  cited  above  we  were  sure,  or  at  least  as 
sure  as  a  surgeon  should  be,  that  a  wound  of  the  heart  existed, 
but  were  equally  certain  of  the  same  diagnosis  in  several  other 
cases  of  wound  of  the  thorax  in  which  exploration  revealed  no 
wound  in  the  heart.  In  each  of  these  instances  of  mistaken 
diagnosis  the  thoracic  wall  was  penetrated  over  the  heart,  the 
patient  was  profoundly  shocked,  and  there  existed  a  hemo- 
pneumothorax.  In  two  of  these  cases,  cases  of  gunshot  wound, 
the  pericardium  had  been  grazed  and  contused  but  not  pene- 
trated. In  another  case  of  gunshot  wound  the  bullet  lodged  in 
the  pericardium,  which  contained  a  few  drams  of  blood,  and  the 
heart  was  contused.  In  two  cases  of  stab  wound  the  knife  had 
passed  down  between  the  pericardium  and  the  lung.  In  all  of 
these  cases  the  pericardium  was  incised  in  order  to  permit 
direct  inspection  of  the  heart.  In  two  other  cases  of  stab  wound 
of  the  precordium  in  which  the  general  phenomena  of  shock  were 
so  pronounced  as  to  suggest  the  possibility  of  injury  to  the  heart, 
it  was  found  that  the  knife  had  not  entered  the  thoracic  cavity. 
It  will  thus  be  seen  that  a  wound  in  the  precordium,  even 
though  penetrating,  may  not  involve  the  heart.  Further,  the 
heart  may  be  reached  by  a  knife  or  a  bullet  which  has  passed 
through  the  skin  of  the  axilla,  back,  or  abdomen. 

Nor  can  any  conclusion  as  to  the  participation  of  the  heart 
in  a  wound  be  drawn  from  the  amount  of  external  bleeding. 
The  only  really  enormous  external  hemorrhage  that  we  have 
seen  resulting  from  a  wound  of  the  heart  caused  death  within 
forty-five  minutes.  The  patient  had  been  stabbed  near  the 
hospital,  and  we  chanced  to  be  in  the  receiving  ward  when  she 
was  admitted.  There  was  a  gash  several  inches  long  in  the  left 
chest,  and  through  this  the  hole  in  the  heart  could  be  seen.  We 
immediately  closed  this  hole  with  the  undisinfected  forefinger, 
but  life  was  extinct  before  sutures  could  be  inserted.  In  none 
of  the  cases  of  cardiorrhaphy  was  the  blood,  at  the  time  of  exami- 
nation, issuing  from  the  cutaneous  wound  in  more  than  a  trickle. 
This  may  be  accounted  for  partly  by  the  valvular  nature  of 
the  tracts  leading  from  the  skin  to  the  heart.    It  is  impossible 
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with  a  single  thrust  of  a  narrow-bladed  knife  to  create  a  channel 
from  the  skin  to  the  heart  which  will  remain  straight.  So  soon 
as  the  patient  lies  down  the  thoracic  skin  glides  upward  for  one 
or  two  inches,  and  the  heart  likewise  ascends.  If  the  pleural 
cavity  is,  at  the  same  time,  opened,  the  heart  is  displaced  farther 
by  the  resulting  pneumothorax.  In  all  of  our  cases  the  wound  in 
the  heart  was  above  the  wound  between  the  ribs,  and  in  three 
the  cutaneous  wound  was  on  a  level  with  the  interspace  next 
above  the  one  that  had  been  penetrated,  thus  making  the  tract 
V-shaped.  In  two  of  these  three  cases,  in  one  of  which  the  pleural 
cavity  was  not  opened,  it  was  noticed  that  the  wound  in  the 
heart  was  considerably  higher  than  the  cutaneous  wound,  hence 
we  conclude  that  the  heart  is  likely  to  ascend  to  a  greater  extent 
than  the  skin.  In  addition  to  the  influence  of  this  angulation  of 
the  tract  made  by  the  vulnerating  instrument  in  retarding  the 
outward  escape  of  blood,  external  hemorrhage  is  apt  to  be 
insignificant,  or  perhaps  even  absent,  because  the  blood  finds 
one,  and  usually  two,  reservoirs,  viz.,  the  pericardial  and  pleural 
cavities,  into  which  it  may  flow  unhindered.  Consequently  a 
bleeding  intercostal  or  internal  mammary  artery  unassociated 
with  a  wound  of  the  pericardium  or  the  pleura  may  give  rise  to 
considerable  external  hemorrhage,  because,  aside  from  the  cel- 
lular tissue,  there  is  no  place  in  which  the  blood  can  accumulate, 
and  a  wound  which  involves  the  pericardium  or  the  pleura  may 
exsanguinate  the  patient  without  pouring  blood  through  its 
external  orifice.  Apart  from  its  effect  in  determining  the  amount 
of  blood  which  appears  on  the  exterior,  this  gliding  of  the  tissue 
resulting  from  change  in  posture  may  become  a  matter  of  serious 
importance,  from  a  medicolegal  standpoint,  to  one  who  attempts 
to  estimate  the  direction  of  the  original  wound. 

In  four  of  our  cases  the  local  signs  of  hemopneumothorax 
were  in  evidence,  and  in  these  cases  the  area  of  cardiac  dulness 
was  replaced  by  tympany.  In  one  case,  in  which  the  pleura  was 
not  injured,  the  area  of  cardiac  dulness  was  greatly  enlarged. 
In  all  cases  but  one  (Case  V,  in  which  the  heart  gave  no  audible 
evidence  of  its  activity),  the  heart  sounds  were  faint  but  distinct, 
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and  in  none  could  any  adventitious  sound  referable  to  the  heart 
be  heard.  It  may  be  that  some  of  the  bizarre  bruits  described 
as  indicating  a  wound  of  the  heart  are  due  in  reahty  to  the  noise 
occasioned  by  the  passage  of  air  through  the  wound  in  the 
thoracic  wall.  In  Case  I  the  garrulity  of  the  thoracic  wound 
could  have  been  misinterpreted  readily,  if  on  auscultation  the 
opening  in  the  thorax  had  not  been  temporarily  plugged.  Sub- 
cutaneous emphysema,  which  was  noted  in  four  of  our  cases, 
likewise  may  interfere  with  satisfactory  auscultation. 

The  general  s>Tnptoms  of  shock  and  acute  anemia  were  pro- 
nounced in  all  of  our  cases.  It  is  worthy  of  remark,  however, 
that  the  pulse,  although  exceedingly  weak  and  in  two  instances 
irregular,  was  100  or  below  in  three  cases,  108  in  another,  and 
only  130  in  the  case  with  the  highest  count.  In  two  instances 
the  patient  walked  for  some  distance  after  the  accident.  Dis- 
tention of  the  veins  of  the  face,  neck,  and  arms,  indicating 
pressure  on  the  auricles  as  the  result  of  hemopericardium,  was 
present  in  only  one  of  our  cases.  This  sign,  combined  with  an 
increase  in  the  area  of  cardiac  dulness,  is  almost,  but  not  quite, 
distinctive  of  a  wound  of  the  heart,  since  it  may  follow  also 
a  wound  of  the  pericardium  alone  or  a  wound  of  the  great  vessels 
within  the  pericardium.  External  e\'idences  of  hemoperi- 
cardium, however,  are  not  often  encountered,  because  in  most 
instances  the  blood,  even  though  prevented  from  flowing  out 
through  a  valvular  opening  in  the  thoracic  wall  as  fast  as  it 
flows  from  the  heart,  finds  an  unobstructed  outlet  into  the 
pleural  cavity,  and,  further,  the  air  in  the  pleural  cavity  dis- 
locates and  extends  over  the  heart,  thus  replacing  the  dulness 
by  tympany.  If,  as  in  Case  III  of  the  present  series,  the  channel 
left  by  the  traumatizing  agent  is  strongly  angulated  and  the 
pleura  is  not  injured  the  conditions  are  ideal  for  the  develop- 
ment of  the  typical  signs  of  hemopericardium  and  cardiac 
compression.  Doubtless  the  :r-ray  would  demonstrate  an  aug- 
mentation in  the  shadow  cast  by  the  heart,  owing  to  the  accumu- 
lation of  blood  about  it,  in  every  case,  for  the  pericardium 
always  contains  a  large  quantity  of  blood,  even  when  this  blood 
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is  not  under  sufficient  tension  to  embarrass  noticeably  the  venouF 
flow  to  the  auricles,  but  to  make  a  Rontgenologic  examination 
in  such  an  emergency  would  very  rarely  be  for  the  patient's 
best  interests.  Aside  from  the  signs  of  hemopericardium  and 
cardiac  compression,  which,  when  following  a  penetrating  injury 
capable  of  reaching  the  mediastinum,  always  indicate  involve- 
ment of  the  pericardium  or  the  heart,  there  is  nothing  to  render  a 
diagnosis  of  a  wound  of  these  structures  certain  except  direct 
palpation  or  inspection. 

In  our  earlier  cases  we  disinfected  the  skin  with  soap  and 
water,  alcohol,  and  bichloride  of  mercury,  which  method  con- 
sumes too  much  time  if  done  thoroughly  and  is  unreliable  if 
done  hurriedly.  Much  more  rapid  and  certain  is  painting  the 
skin  with  strong  tincture  of  iodine.  After  disinfecting  the  skin 
we  have  excised  the  external  orifice  of  the  wound,  and  then 
determined  whether  or  not  it  entered  the  thorax  by  digital 
examination.  If  the  finger  passed  into  the  thorax  we  endeavored 
to  feel,  as  others  have  done,  the  opening  in  the  pericardium, 
without,  however,  success,  except  in  the  case  mentioned  above, 
in  which  death  occurred  before  the  heart  could  be  sutured. 
Failing  to  discover  the  pericardial  opening  in  this  way  we  have 
made  a  chondrocutaneous  flap  of  sufficient  size  to  uncover, 
when  turned  back,  a  large  area  of  the  pericardium,  whereupon 
the  opening  in  this  membrane  could  be  seen  and  felt  without 
difficulty. 

The  size  and  shape  of  this  chondroplastic  flap  we  have  varied 
according  to  the  situation  of  the  external  wound  and  the  amount 
of  room  necessary  to  expose  and  suture  the  wound  in  the  heart. 
When  the  lung  was  collapsed  the  flap  was  made  rapidly  by 
cutting  through  all  the  tissues,  including  the  costal  cartilages, 
with  a  sharp,  heavy-bladed  knife,  and  then  fracturing  the  carti- 
lages corresponding  to  the  base  of  the  flap  by  reflecting  the  flap 
forcibly  to  the  left  in  three  cases,  to  the  right  in  one.  So  long 
as  there  is  a  pneumothorax  it  probably  makes  little  difference 
in  which  of  these  directions  the  flap  is  turned,  and  one  may  be 
guided  by  the  location  of  the  external  wound.     If  the  pleura 
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has  not  been  injured,  however,  it  is  of  the  greatest  importance 
to  preserve  that  membrane  intact,  and  this  can  be  done  best 
by  turning  the  flap  to  the  lett,  as  described  in  Case  III,  in  which 
a  wide  exposure  was  obtained  easily  and  quickly  by  pushing 
back  the  unopened  pleura  from  the  pericardium.  Resection  of 
the  sternum,  we  believe,  will  rarely  be  indicated,  if  we  dare 
venture  an  opinion  from  the  comparative  facility  with  which 
we  were  able  to  suture  a  wound  in  the  right  auricle  in  this  case 
(Case  III)  after  reflecting  the  costal  cartilages  alone.  If  the 
external  wound  were  to  the  right  of  the  sternum  and  the  right 
pleura  were  opened  one  would  make  the  flap  in  the  right  instead 
of  in  the  left  chest. 

After  turning  back  the  flap  in  the  thoracic  wall  we  have 
enlarged  the  pericardial  opening  in  the  axis  of  the  heart,  and 
explored  the  heart  by  palpation.  We  have  never  been  able  to 
see  the  wound  in  the  heart,  because  of  the  copious  hemorrhage, 
before  it  was  discovered  with  the  finger.  Inspection  was  useless 
until  the  bleeding  had  been  controlled  temporarily  by  digital 
compression  and  the  blood  removed  by  sponging.  Although 
we  have  always  found  the  wound  in  the  heart  quickly,  this  is 
not  always  possible.  Some  years  ago  we  watched  one  of  Phila- 
delphia's most  skilful  surgeons  hunt  for  a  number  of  minutes 
after  the  heart  had  been  exposed  before  the  wound  was  located, 
and  there  are  several  cases  on  record  in  which  the  operator 
searched  vainly  for  a  wound  which  autopsy  revealed  to  exist. 

In  all  of  our  cases  the  blood  spurted  continuously  from  the 
heart,  and  in  Case  II  it  was  noted  that  the  spurting  was  accent- 
uated during  diastole.  In  three  instances  the  finger  was  kept 
on  or  in  the  cardiac  wound  until  a  suture  could  be  inserted. 
This  suture  was  then  used  as  a  tractor  while  the  remaining 
portion  of  the  wound  was  closed.  In  Cases  II  and  V  the  wound 
was  approximated  with  rat-toothed  forceps  during  the  suturing; 
this  greatly  facilitated  the  operation,  and  there  was  no  tendency 
to  tearing  of  the  muscle  as  has  been  observed  by  other  surgeons, 
but  in  Case  V  the  pulsations  of  the  heart  fell  from  io8  to  52, 
and  the  patient  ceased  breathing  for  a  short  time,  possibly  as 
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the  result  of  the  greater  firmness  with  which  the  heart  was  held 
by  the  forceps  as  compared  with  a  suture  tractor.  In  Case  II, 
however,  the  cardiac  pulsations  remained  unchanged  despite 
the  use  of  forceps.  Here  we  may  call  attention  to  the  behavior 
of  the  pulse  during  operation  in  the  other  cases.  In  Case  I  it 
became  very  rapid  and  continued  irregular;  in  Case  III,  in 
which  the  typical  symptoms  of  cardiac  compression  were  in 
evidence,  it  fell,  as  soon  as  the  pericardium  was  opened,  from 
130  to  80  and  became  regular;  in  Case  IV  it  increased  from  90 
to  100. 

A  continuous  suture  was  employed  in  all  cases,  because  it 
can  be  applied  more  quickly  than  interrupted  sutures,  and 
because  it  presents  fewer  knots  on  the  surface  of  the  heart,  and 
Jess  opportunity  for  leakage  between  the  points  of  insertion. 
The  needle  was  passed  deeply  without  reference  to  systole  or 
diastole,  and  in  Case  III  (wound  of  the  right  auricle)  it  must 
have  penetrated  the  endocardium.  Silk  was  used  in  the  first 
two  cases,  and  in  one  of  these  gave  rise  to  a  sinus  through  which 
the  silk  was  discharged.  In  the  remaining  cases  catgut  was 
used.  The  longest  wound  in  the  heart  was  one  inch,  and  to 
close  this  a  continuous  suture  of  seven  insertions  was  necessary. 
In  three  instances  additional  sutures  were  needed  to  control  the 
bleeding,  once  because  of  spurting  from  the  needle  punctures 
(Case  III,  wound  of  the  right  auricle),  once  (Case  IV)  to  tie 
a  large  branch  of  the  coronary  which  ran  into  the  wound,  and 
once  (Case  I)  to  tie  the  descending  branch  of  the  left  coronary 
close  to  its  origin,  where  it  had  been  accidentally  wounded  by 
the  needle.  This  case  of  ligation  of  the  left  descending  coronary 
artery  is  of  considerable  importance  in  view  of  the  statements 
of  some  anatomists  and  physiologists  regarding  the  fatal  eflfect 
of  suspension  of  its  function.  So  far  as  we  know  this  artery  has 
been  tied  four  times  in  the  human  being  during  cardiorrhaphy. 
Vince's  patient  died  on  the  second  day  of  pneumonia,  Cappelen's 
on  the  second  day  of  pyopericardium,  Pagenstecher's  on  the 
fifth  day  of  empyema  and  pericarditis.  Our  patient  recovered 
and  was  apparently  not  inconvenienced  by  the  obliteration  of 
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his  coronary  artery.  At  autopsy,  however,  five  years  after  t±ie 
accident,  it  was  found  that  the  wall  of  the  left  ventricle  was  the 
seat  of  interstitial  myocarditis  and  in  one  place  near  the  apex 
greatly  thinned.  In  all  of  our  cases  we  found  a  large  quantity 
of  clotted  blood  in  the  pericardial  sac  behind  the  heart.  This 
clot  was  scooped  out  with  the  fingers  and  any  remaining  fluid 
blood  removed  with  sponges. 

In  the  first  case  we  drained  the  pericardial  cavity  with  gauze; 
purulent  pericarditis  followed.  In  the  other  four  cases  the 
jjericardium  was  closed  without  drainage;  two  of  the  patients 
recovered  without  empyema  of  the  pericardium;  one  died  in 
one  hour;  and  one  died  in  forty-one  hours,  the  pericardium  con- 
taining large  masses  of  thick  custard-like  fibrin,  which  could  not 
have  been  removed  by  drainage,  and  a  comparatively  small 
amount  of  pus.  Unless  forced  to  change  our  present  xiews  we 
shall  not,  if  we  have  an  opportunity  to  perform  another  cardi- 
orrhaphy,  drain  the  pericardial  sac.  Drainage  does  not  prevent 
infection,  indeed,  a  drain  favors  infection,  esp>ecially  if  the  heart 
strikes  against  the  material  employed.  Some  operators,  instead 
of  placing  a  drain  in  the  pericardial  sac,  have  left  the  lower  part 
of  the  pericardial  wound  open,  and  inserted  a  drain  down  to 
the  opening.  This  may  prevent  the  irritation  and  the  consequent 
exudation  resulting  from  the  friction  between  the  heart  and  the 
drain,  but  will  not  prevent  the  passage  of  air  through  the  hole 
in  the  thoracic  wall  on  its  way  to  and  from  the  pleural  ca\-ity 
when  there  is  a  pneumothorax,  ;.  e.,  in  95  per  cent,  of  the  cases. 
If  the  pericardium  is  closed  completely  and  pus  later  accumulates 
in  the  pericardial  sac  drainage  is  of  course  indicated. 

In  two  of  our  cases  a  wound  of  the  lung  was  seen,  but,  because 
of  the  absence  of  bleeding,  was  not  sutured.  Drainage  of  the 
pleural  cavity  was  instituted  in  the  four  cases  in  which  there- 
was  a  pneumothorax.  In  the  three  in  which  the  patient  surxived 
long  enough  for  suppuration  to  occur  empyema  developed. 
At  present  we  should  not  drain  the  pleural  ca\'ity.  We  should 
employ  the  Auer-Meltzer  insufflation  apparatus  during  the  opera- 
tion, remove  all  the  blood  from  the  pleural  cavdty,  and  close 
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the  thorax  completely;  or  if  the  insufflation  apparatus  were  not 
at  hand,  close  the  thorax  completely  and  withdraw  the  air  from 
the  pleural  cavity  by  aspiration .  The  only  discernible  objection 
to  this  course  is  the  possibility  that  distention  of  or  suction  upon 
the  lung  might  renew  or  increase  the  bleeding  from  a  wound  in 
the  lung.  The  importance  of  an  air-free  pleural  cavity,  however, 
cannot  be  overestimated.  The  large  volume  of  air  existing  be- 
tween a  collapsed  lung  and  the  thoracic  wall  contains  a  great 
number  of  bacteria,  and  unless  this  air  is  removed  the  bacteria 
settle  on  the  pleura  and  give  rise  to  infection.  In  a  recent 
case  of  exploratory  thoracotomy  for  a  stab  wound  of  the  lung, 
the  wounds  in  the  lung  and  in  the  thoracic  wall  were  closed,  and 
as  much  air  as  possible  aspirated  from  the  pleural  sac;  recovery 
followed  without  empyema. 
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The  purpose  of  the  experiments,  which  were  exclusively 
performed  on  dogs,  was  to  find  a  substitute  for  ligatures,  or 
metallic  or  other  constricting  bands,  intended  for  creating 
stenotic  or  atresic  circular  constrictions  in  the  thoracic  aorta, 
all  of  which,  in  our  previous  experience,  had  proved  dangerous 
and  impracticable  in  the  upper  aortic  tract,  the  more  dangerous 
and  fatal  as  they  approached  the  heart. 

The  circular  purse-string  sutures,  applied  in  series  and  em- 
bedded in  the  aortic  wall,  which  had  been  first  tried  by  Haecker 
in  1908,  were  not  considered,  because  his  experience  sufficiently 
proves  that  any  circumferential  constriction  applied  to  the 
upper  aorta  with  sufficient  force  to  narrow  the  lumen  of  the 
vessel  is  almost  invariably  followed  by  ulceration  and  fatal 
hemorrhage.  Haecker's  sutures  were  applied  to  the  first  portion 
of  the  aorta  immediately  outside  of  its  origin  in  the  heart. 
In  five  experiments,  three  dogs  died  from  hemorrhage  during  the 
intervention.     In  the  fourth,  the  completion  of  the  suture  was 
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abandoned  on  account  of  profuse  bleeding  from  a  stitch  hole. 
The  last  animal,  which  survived  the  intervention,  died  twelve 
days  later  from  erosion  hemorrhage  caused  by  the  pressure  of 
the  knot. 

In  our  experiments,  the  object  sought  was  to  produce  a  gradual 
stenosis  of  the  aortic  lumen  by  infolding  or  plaiting  the  walls 
of  the  vessel  in  its  longitudinal  axis.  In  applying  these  sutures, 
they  were  made  as  nearly  interstitial  or  interparietal  as  possible. 
Our  experience,  and  that  of  others  (Carrel,  Haecker,  Guleke), 
proves  conclusively  that  through  and  through  sutures  in  the 
walls  of  the  aorta  of  dogs,  applied  with  any  tension,  are  liable 
to  cut  through  and  are  followed  by  secondary  hemorrhage  from 
ulceration  and  necrosis  when  fatal  hemorrhage  does  not  occur 
from  the  immediate  cutting  through  of  the  sutures  in  the  course 
of  the  operation. 

In  the  abdominal  aorta  this  danger  is  lessened  by  the  greater 
firmness  and  better  quality  of  the  vessel  walls  and  by  utilizing 
the  peritoneum  which  is  included  in  the  grip  of  the  sutures, 
as  well  as  by  the  marked  tendency  here  to  the  formation  of 
organizable  plastic  exudates  which  further  support  and  encap- 
sulate the  Hne  of  suture.  This  tendency  is  almost  entirely  absent 
within  the  thorax.  In  addition,  the  line  of  suture  may  be  fortified 
with  strips  of  this  membrane  wrapped  spirally  around  the  vessel, 
a  procedure  which  Jeger  seems  to  have  recently  carried  out 
independently  of  our  work.^ 

^  Professor  Halsted  in  his  epochal  and  masterful  paper  on  the  Effect  of 
Ligation  of  the  Common  Iliac  Artery  on  the  Circulation  and  Function  of  the 
Lower  Extremity,  which  was  published  in  the  Johns  Hopkins  Hospital 
Bulletin  of  191 2  (see  bibliography),  refers  to  recent  experiments  performed 
upon  the  abdominal  aorta  with  ligatures  and  tissue  bands,  which  are  quite 
pertinent  to  our  inquiry.  His  experiments  refer  chiefly  to  the  abdominal 
aorta,  which  are  quite  different  from  those  on  the  arch  and  thoracic  aorta. 
On  page  217,  he  writes:  "We  noted  in  our  experiments  that  the  aorta  of  dogs 
after  having  been  totally  occluded  by  silk  ligature,  may  again  become  patulous. 
This  restoration  of  the  lumen  is  brought  about  by  the  cutting  through  of  the 
ligature,  and  has  usually  been  accompanied  by  the  formation  of  a  diaphragm 
of  greater  or  less  extent  (see  also  Jour.  Exp.  Med.,  1909,  vol.  xi.  No.  i).  Similar 
observations  have  been  made  upon  the  human  subject  after  the  ligation  of 
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Our  experience  also  entirely  confirms  the  observations  made 
by  Carrel  and  Guleke,  who  found  that  the  walls  of  the  thoracic 
aorta  become  progressively  more  friable  as  the  heart  is  ap- 
proached. Sutures  applied  to  the  ascending  arch  are  much  more 
liable  to  tear  through  and  cause  hemorrhage  than  the  same 
sutures  applied  to  the  descending  arch.  In  the  ascending  aorta 
the  elastic  media  is  the  dominant  coat  and  the  fibrous  adventitia 
is  apparently  too  thin  to  offer  any  resistance  to  traction  under 
the  great  strain  and  tension  of  the  arterial  stream  in  this  region. 
The  intima,  though  thick,  offers  little  or  no  support  to  the 
sutures,  as  it  is  extremely  soft  and  cuts  through  under  the 
pressure  of  the  stitch  like  wax.  Some  idea  of  the  softness  of 
the  coat  may  be  obtained  when  examining  an  aorta  freshly 
removed  from  a  dog.  If  placed  on  a  solid  surface  and  the  vessel 
is  firmly  creased  with  the  finger  nail  applied  to  the  external 
coat,  then  opened  and  exposed,  it  will  be  found  that  the  intima 
has  been  cut  as  with  a  knife.  This  pecuUar  friability  of  the 
ascending  aorta  in  dogs,  does  not  appear  to  be  dependent  upon 
the  age  of  the  animal,  because,  as  Guleke  has  already  noticed, 
it  is  sometimes  observable  to  a  very  marked  degree  in  young 
animals. 

The  plication  of  the  aorta,  as  we  have  practised  it,  is  carried 
out  as  follows:  With  a  full  curved  intestinal  needle  (Pb  No.  5, 
or  straight  milliner's  needle.  No.  16),  in  which  we,  in  the  earUer 
stages  of  this  work,  used  No.  i  surgeons'  silk  (CorticelH  twisted), 
often  using  it  double,  but  later  using  a  somewhat  heavier  material, 

large  arteries  (innominate,  subclavian,  femoral).  Acting  on  this  hint  given 
by  nature,  I  tested  last  winter  on  thirteen  dogs  the  effect  of  partially  occluding 
ligatures  of  fine  silk,  placed  one  above  the  other  on  the  aorta,  hoping  that  we 
might  obtain  a  series  of  superimposed  diaphragms  which,  if  suflficient  in 
number  and  extent,  might  sufficiently  obturate  the  aorta  to  bring  about  the 
cure  of  the  aneurysm. 

"But  these  partially  occluding  ligatures  of  fine  silk  not  only  produced  no 
diaphragms  but  gave  rise,  in  two  of  the  thirteen  dogs,  to  fatal  hemorrhages. 
From  the  totally  occluding,  crushing,  coarse  silk  ligature  in  dogs,  I  have  seen 
no  such  case  of  hemorrhage.  Was  then  the  fineness  of  the  silk  or  the  incom- 
pleteness of  the  occlusion  responsible  for  the  bleeding?  Or  were  both  concerned 
in  bringing  about  the  result?" 
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the  vessel  wall  is  caught  through  its  thickness  outside  the  intima 
and  at  points  directly  opposite  each  other  and  approximated 
by  tying.  The  sutures  were  made  continuous  in  our  earlier 
work,  but  recently  interrupted  sutures,  of  the  mattress  type, 
have  been  preferred.  The  line  of  suture  is  made  parallel  to  the 
long  line  of  the  vessel  for  a  variable  distance  of  from  one  to  three 
inches.  The  infolding  of  the  vessel  wall  progresses  with  each 
suture.  The  sheath  of  the  vessel  and  the  overlying  pleura  are 
not  disturbed  but  included,  whenever  it  is  available,  in  the  grip 
of  the  suture.  During  the  suturing  process  no  clamps  are  placed 
upon  the  aorta,  only  a  tractor  of  stout  silk  or  tape  is  passed 
under  the  vessel,  in  order  to  better  draw  it  into  the  field.  While 
the  pulsations  offer  some  disadvantage,  it  is  much  easier  to  work 
on  the  distended  vessel,  as  one  is  better  able  to  judge  of  the 
degree  of  penetration  of  the  needle  as  well  as  determine  the 
amount  of  constriction  produced  by  each  succeeding  stitch 
than  when  working  on  a  collapsed  vessel.  Furthermore,  there 
is  less  interference  with  the  heart's  action,  thus  permitting  a 
more  deliberate  and  more  prolonged  work,  the  total  occlusion 
of  the  aorta,  on  the  proximal  side  of  the  carotid  origins,  being 
fatal  in  from  one  to  four  minutes.^ 

^  Our  experience  also  confirms  the  observations  made  by  Carrel  and  Guleke, 
as  well  as  those  of  La  wen  and  Sievers,  in  regard  to  the  short  time  that  occlusion 
can  be  applied  to  the  ascending  arch  without  fatal  consequences.  Carrel 
found  that  in  experimenting  on  dogs  a  total  constriction  of  thirty-two  seconds' 
duration  can  be  tolerated  without  permanent  damage  to  the  braiA.  According 
to  this  investigator,  the  descending  aorta  can  be  compressed  for  seventeen 
minutes  without  fatal  heart  strain. 

Our  experiments  show  that  a  permanent  contraction  or  narrowing  of  the 
aortic  lumen  in  the  thoracic  aorta  outside  of  the  left  subclavian,  sufficient 
to  obliterate  the  femoral  pulses  or  to  make  them  practically  imperceptible, 
is  tolerated  by  the  heart  of  vigorous  normal  dogs  sufficiently  to  permit  of 
recovery  by  the  rapid  development  of  the  collateral  circulation. 

Lawen  and  Sievers,  in  their  experimental  research  upon  "the  influence  of 
artificial  respiration,  strophanthin  and  adrenalin,  upon  the  heart's  action 
after  a  temporary  occlusion  of  the  aorta  and  of  the  pulmonary  artery,  in  the 
performance  of  Trendelenburg's  operation  for  the  extraction  of  pulmonary 
emboli,"  found  that  the  extreme  brevity  of  the  time  during  which  these 
vessels,  for  hemostatic  purposes,  can  be  occluded  with  any  safety  to  the 
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In  our  experiments  no  attempt  was  made  to  occlude  the  aorta, 
but  a  tractor  of  stout  silk  was  passed  around  the  vessel,  at  the 
origin  of  the  left  subclavian,  in  order  to  steady  the  vessel  and 
bring  it  nearer  the  surface.  The  advantage  of  the  traction  loop 
over  all  forms  of  compressing  devices  is  that  it  permits  the  aorta 
to  be  brought  near  the  surface,  closer  to  the  operator,  without 
necessarily  arresting  the  circulation;  it  also  allows  the  operator 
to  famiUarize  himself,  before  beginning  to  suture,  with  the  ability 
of  the  heart  to  adjust  itself  to  varx^ing  degrees  of  occlusion. 
When  traction  is  made  on  the  loop  sufficiently  to  constrict  the 
lumen  of  the  aorta,  the  heart  reacts  by  rapid,  very  irregular 
and  weaker  beats  than  normal.    However,  it  gradually  adjusts 


animals  (rabbits)  was  the  chief  difficulty  in  the  operation.  Lawen  and  Sievers 
performed  a  series  of  experiments  to  determine  if  it  were  not  possible  to  pro- 
long this  stage  of,  the  operation  by  adopting  different  procedures.  They 
occluded  the  aorta  and  pulmonary  artery  temporarily  by  tying  a  ligature 
around  these  vessels  with  just  sufficient  force  to  arrest  the  blood  current 
and  not  damage  the  artery.  They  arrived  at  the  following  conclusions: 
The  occlusion  of  the  aorta  and  pulmonary  artery^  cannot  be  prolonged  beyond 
two  and  one-half  minutes  without  causing  the  death  of  the  animal.  Death 
is  preceded  by  a  cessation  of  respiration  and  of  heart-beat.  If  artificial  respi- 
ration is  continued  by  intratracheal  insufflation  the  ligature  ma\^  remain 
in  situ  three  and  one-half  to  four  minutes,  beyond  which  recovery  is  impossible. 
If  pure  oxygen  is  insufflated  into  the  lungs  instead  of  atmospheric  air,  the 
occlusion  of  the  bloodvessels  may  be  maintained  five  and  one-half  minutes. 
The  injection  of  artificial  serum  into  the  carotids,  charged  w4th  oxygen  to 
prevent  asphyxia  of  the  nerve  centres,  is  less  positive  in  its  results. 

In  this  series  of  experiments,  the  circulatory  arrest  could  continue  over 
five  and  one-half  minutes,  on  an  average,  without  absolutely  fatal  consequences. 
By  applying  massage  to  the  heart  as  an  excitant  to  the  cardiac  muscle,  com- 
bined with  oxygen  insufflation,  a  compression  of  the  vessels  could  be  pro- 
longed to  six  and  one-half  minutes.  By  injecting  adrenalin  (25  mmg.)  into 
the  heart  immediately  after  the  untying  of  the  occluding  ligatures,  while 
artificial  respiration  with  oxygen  was  being  kept  up,  they  were  able  to  save 
animals  which  had  been  occluded  seven  to  eight  minutes. 

While  the  heart  can  stand  a  complete  ischemia  for  ten  minutes,  by  total 
occlusion  of  the  superior  and  inferior  venae  cavae  (Rehn,  v.  Haecker,  and 
Sauerbruch),  the  brain,  especially  the  medulla,  which  is  far  more  sensitive, 
will  not  tolerate  a  total  ischemia,  even  with  artificial  respiration  by  intra- 
tracheal insufflation,  beyond  two  and  one-half  minutes  in  rabbits,  and  scarcely, 
with  any  degree  of  safety,  beyond  one  and  one-half  minutes  in  dogs  and  more 
highly  organized  animals. 
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itself  to  the  obstruction,  and  contracts  with  regularity  though 
with  less  rhythmic  and  less  vigorous  contractions.  When  the 
loop  is  relaxed,  the  sudden  change  in  the  resistance  which  the 
heart  has  had  to  overcome,  again  causes  irregularity  in  the  heart's 
action  which  gradually  subsides  to  normal,  if  the  traction  is  not 
renewed. 

When  the  suture  is  satisfactorily  applied,  dogs  tolerate  with 
impunity  a  reduction  of  one-fourth  to  one-third  the  circumference 
of  the  vessel.  After  an  interval  of  three  to  six  weeks,  a  second 
plication  is  attempted,  beginning  just  below  the  point  where 
the  first  terminated,  though  occasionally  the  second  plication.^ 
was  made  over  the  first.  The  second  plications  were  carried 
to  a  degree  which  still  further  reduced  the  caliber  of  the  vessel, 
so  that  only  a  small  pulse  could  be  felt  in  the  distal  part  of  the 
aorta  below  the  suture. 

The  first  operation  is  remarkably  well  sustained  by  the 
animals.  The  majority  survive  and  recover  rapidly,  and  the 
fact  that  in  our  experiments  75  of  the  animals  survived  suffi- 
ciently to  undergo  a  second  plication  shows  not  only  that  the 
heart  adjusts  itself  thoroughly  to  the  demands  made  upon  it 
by  the  obstruction,  but  that  the  collateral  circulation  is  ample, 
provided  the  heart  is  healthy  and  the  animal  young  and  vigorous, 
and  a  sufficient  time  is  allowed  to  elapse  for  the  animal  to  recover 
from  the  effects  of  the  primary  interference. 

In  the  early  part  of  our  experimental  work  the  error  of  over- 
plicating  and  encroaching  too  much  upon  the  aortic  caliber 
was  committed  and  in  consequence  a  fatal  paraplegia  and  other 
evidences  of  ischemia  of  the  spinal  cord  and  lower  extremities 
were  recorded.  When  death  has  occurred  in  our  later  cases, 
it  has  been  due  either  to  intrathoracic  infection,  or  marasmus 
induced  by  intestinal  and  cardiac  parasitism  with  the  dog 
filaria,  which  is  a  very  common  form  of  parasitism  in  the  dogs  of 
our  section,  or  by  accidental  hemorrhage  and  pleural  infection 
at  the  time  of  the  operation. 

All  the  experiments  were  conducted  with  artificial  respiration 
by  intratracheal  insufflation  with  a  soft-rubber  catheter  intro- 
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duced  into  the  trachea  through  the  glottis  by  the  Meltzer-Auer 
method.  The  intratracheal  tube  was  attached  to  the  Matas- 
Smyth  pump,  which  permits  the  volume  of  insufflated  air  to  be 
regulated  with  nicety  and  also  permits  of  cumulative  positive 
pressure  with  greater  certainty,  when  required  in  inflating  the 
lungs,  better  than  with  the  ordinary  bellows.  In  our  later  work, 
however,  it  was  found  equally  practicable  to  use  an  ordinary  foot 
bellows  attached  to  an  ether  vapor  anesthetizing  chamber.  After 
introducing  the  tube  into  the  trachea,  the  thorax  is  opened  in 
the  fourth  left  interspace  by  an  intercostal  incision  (Mikuhcz- 
Spangaro)  extending  from  near  the  left  sternal  margin  to  the 
posterior  axillary  line.  With  strong  self -retaining  retractors, 
the  ribs  are  separated  for  about  three  inches,  giving  a  clear 
view  of  the  heart,  arch,  and  upper  part  of  the  thoracic  aorta  and 
hila  of  the  lungs.  In  this  way,  the  left  pleura  is  opened;  the 
air  is  continuously  introduced  into  the  lungs  and  allowed  to 
escape  in  the  usual  way  alongside  of  the  laryngeal  catheter. 
After  the  plication  has  been  accomplished,  and  before  closing 
the  thoracic  incision,  the  lungs  are  expanded  to  a  maximum,  in 
order  to  expel  all  air  from  the  pleura  and  are  held  to  the  chest 
wall  by  cumulative  positive  pressure  long  enough  to  complete 
the  hermetic  suture  of  the  pleura  and  the  intercostal  space. 
We  agree  with  Guleke  that  this  is  a  very  important  detail  in 
the  technique,  because  if  air  is  allowed  to  remain  in  the  pleura 
the  full  expansion  of  the  lungs  is  interfered  with,  allowing  a 
partial  pneumothorax  to  remain,  which  is  followed  by  a  profuse 
transudation  of  serum.  In  turn,  this  is  secondarily  infected, 
causing  a  septic  pleurisy  which  often  ends  in  the  death  of  the 
animal  in  a  few  days.  This  will  often  happen,  in  spite  of  the 
most  rigid  asepsis  and  after  every  precaution  has  been  taken 
to  pack  off  the  lungs  and  pleural  cavity  with  warm  sterile  salt 
towels,  leaving  only  the  upper  part  of  the  aorta  exposed  in  the 
field  of  operation. 

Since  our  experience  in  plication,  which  Dr.  Allen  first  began 
in  May,  1910,  151  dogs  have  been  subjected  to  the  primary 
plication. 
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Of  these,  73  were  plaited  a  second  time,  and  of  the  78  remain- 
ing, 4  died  of  hemorrhage,  7  of  infection,  and  3  from  the  anes- 
thetic. Some  of  the  remainder  were  sacrificed  for  study,  while 
others  died  of  parasitism  or  disease,  or  escaped  through  accident 
or  neglect  on  the  part  of  the  laboratory  employees.^ 

Of  the  73  secondary  plications,  29  died  of  hemorrhage;  15  of 
parasitism  and  marasmus  from  various  causes;  7  from  post- 
operative pleural  infections;  4  escaped;  4  died  of  the  anesthetic, 
while  attempting  a  third  stage,  or  total  occlusion  operation; 
in  3  no  cause  of  death  was  determined. 

Of  the  II  which  reached  the  third  or  obliterative  stage  of 
pKcation,  6  died  of  hemorrhage;  2  from  pleural  infections  on 
the  fourth  and  seventh  days;  3  from  parasitism  and  probably 
cardiac  asthenia. 

In  all  the  more  recent  cases,  the  line  of  suture  could  be  recog- 
nized though  buried  in  a  relatively  thin  layer  of  exudates; 
in  others,  the  suture  line  was  still  better  recognized  when  a 
shorter  lapse  of  time  had  occurred  between  the  operation  and 
the  death  of  the  animal.  In  the  older  cases,  three  weeks  or 
longer,  the  suture  line  was  not  clearly  discernible,  being  deeply 
buried  in  the  organized  exudates  and  in  the  vessel  wall,  which 
was  always  thickened  at  the  line  of  suture.  Some  of  the  sutures 
relaxed,  but  all  remained  under  the  cover  of  a  thin  exudate  layer. 

The  examination  of  the  two  specimens  obtained  from  the 
animals  dying  of  pleural  infections,  showed  the  line  of  suture 
fresh  and  thoroughly  recognizable  through  a  layer  of  exudate. 
A  cross-section  of  the  sutured  segment  showed  a  very  great 
encroachment  upon  the  lumen  of  the  vessel  by  the  plicated 
fold  which  practically  packed  the  lumen  but  not  sufficiently  to 
prevent  the  circulation  of  fluids  under  pressure.  The  narrow 
space  intervening  between  the  convexity  or  bulge  of  the  fold  and 

'  On  one  occasion  a  whole  pack  of  experimented  dogs  were  liberated  at 
the  close  of  the  winter's  work,  for  economic  reasons.  On  another  occasion 
a  number  of  dogs  that  had  survived  the  first  and  second  plications  were  set 
free  through  the  efforts  of  persons  residing  in  the  neighborhood  of  the  college, 
to  whom  the  yelping  and  barking  of  the  dogs  had  been  annoying,  the  animals 
being  kept  in  an  open  enclosure  in  the  college  grounds. 
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the  ensheathing  arterial  wall  always  becoming  apparent  and 
wider  whenever  fluid  was  forced  through  it. 

The  three  animals  dying  after  a  lapse  of  three,  four,  and  seven 
days  respectively  showed,  as  in  all  the  dogs  that  had  sur\dved 
a  marked  plication,  an  h^-pertrophy  and  dilatation  of  the  left 
ventricle  which  had  no  doubt  been  initiated  by  the  obstacle 
put  in  the  way  of  the  aorta  by  the  first  plication.  The  specimens 
of  the  plicated  segment,  in  this  last  group,  exhibited  the  same 


Fig.  I. — General  arrangement  of  operating  table  with  dog  on  frame,  Matas- 
Smyth  pump  in  operation.  Self-retaining  retractor  in  position,  between  third 
and  fourth  left  ribs,  exposing  thoracic  cavity.  Tractor  of  stout  silk  passed 
around  aorta  at  origin  of  left  subclavian,  drawing  heart  and  vessel  up  into 
wound:  parts  of  lung  seen  in  background  above  and  below  heart.  Needle 
is  being  passed  through  adventitia  of  aorta. 


gross  characteristics  noted  in  the  previous  two  cases,  viz.: 
in  all,  the  lumen  was  crowded  and  packed  tightly  by  the  plait 
of  the  infolded  wall,  narrowing  it  to  a  slit-Hke  space,  though 
the  actual  degree  of  obstruction  varied  to  some  extent  in  the 
different  animals.  In  all  the  infolded  mass  or  plica  practically 
filled  the  aortic  lumen,  but  in  animals  that  had  longest  sur\'ived 
the  operation,  the  potential  space  existing  between  the  infolded 
mass  and  the  wall  was  greater  than  in  those  dying  within  a 
shorter  time.     The  causes  of  death  in  these  instances  were 
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multiple.  The  immediate  causes  were:  cardiac,  asthenic,  or 
exhaustion,  in  which  the  previous  and  long  standing  efforts  of 
the  heart  to  overcome  stenosis  in  otherwise  marasmic  and 
enfeebled  animals  played  the  chief  part.  In  one  of  these  dogs, 
the  cardiac  action  was  embarrassed  by  the  presence  of  a  large 
swarming  mass  of  adult  filaria  which  filled  the  right  heart 
(see  Fig.  4).  The  other  two  dogs  had  also  been  greatly  enfeebled 
by  uncinariasis,  which  is  as  prolific  a  cause  of  disease  in  the  dog, 
as  in  the  human  species  and  is  especially  prevalent  among 
dogs  kept  in  captivity  and  in  unhygienic  surroundings.  In 
all  the  dogs  that  reached  the  third  stage  of  plication,  the  nutri- 
tional conditions  were  bad,  leading  practically  to  a  marasmic 
state  from  prolonged  confinement  in  the  laboratory  and  in  small 
enclosures  which  still  further  reduced  the  resistance  of  these 
animals  to  trauma  and  cardiac  strain. 

It  is  interesting  to  note  that,  as  previously  stated,  in  these 
extreme  cases  of  stenosis,  some  of  the  animals  were  able  to  survive 
as  long  as  seven  days  and  finally  died  without  showing  any  of 
the  evidences  of  peripheral  ischemia,  palsy  of  the  liindquarters 
and  other  disturbances  which  are  characteristic  of  acute  aortic 
obstruction  whether  from  experimental  or  purely  pathological 
causes  (ligatures,  bands,  thrombi,  etc.).  The  absence  of  these 
special  phenomena  is  to  be  accounted  for  by  the  gradual  re- 
duction of  the  aortic  circulation,  brought  about  by  the  previous 
plications  in  two  sittings  at  long  intervals,  by  the  compensatory 
hypertrophy  of  the  cardiac  muscle  and  by  the  development  of 
an  adequate  collateral  circulation  which  seemed  to  be  sufficient 
when  the  third  stage  of  plication  was  reached  to  meet  the 
requirements  of  the  tissues  beyond  the  stenosis.  Lastly,  by  the 
fact  that  in  every  case  the  potential  space  existing  between  the 
infolded  mass  or  plica  and  the  enveloping  sheath  was  never 
totally  obHterated,  but  remained  sufficiently  patulous  to  allow 
the  persistence  of  a  minor  circulation  which  increased  in  volume 
in  direct  ratio  to  the  duration  of  the  survival  of  the  animal; 
the  longer  the  survival,  the  larger  the  space.  In  other  words, 
there  was  only  a  stenosis  and  never  an  atresia. 
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Fig.  4. — Siiows  lumen  of  aorta  completely  obliterated  after  three  successive 
plications  over  same  site.  Dog  died  twenty  hours  after  third  operation,  which 
at  the  time  of  the  operation  apparently  completely  occluded  the  aorta,  the  death 
being  attributed  to  the  combined  effects  of  heart  strain  upon  a  pathological 
heart  weakened  by  prolonged  filarial  parasitism  of  the  gross  type.  It  was 
also  found,  at  the  postmortem,  that  the  apparently  complete  occlusion,  which 
had  been  demonstrated  at  the  completion  of  the  operation,  had  yielded  during 
the  twenty  hours  that  the  animal  had  survived,  sufficiently  to  allow  a  small 
stream  of  water  to  be  forced  through  by  injecting  the  aorta.  Apparently 
this  exceedingly  small  channel  was  sufficient  to  permit  a  reduced  circulation 
to  be  maintained  and  to  prevent  a  total  ischemia  of  the  peripheral  parts. 
It  is  also  probable  that  the  remarkable  adaptation  shown  by  this  animal  to 
a  greatly  reduced  aortic  circulation  caused  by  an  almost  complete  atresia 
of  the  vessel  was  due  to  the  development  of  the  collateral  circulation  following 
the  earlier  plications. 
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Fig.  5. — Heart  from  same  dog  (Fig.  3),  shows  filaria  protruding 
from  openings. 
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The  conditions  which  are  created  in  the  aorta  by  phcation 
might  be  compared  to  those  of  the  pylorus  whenever  an  attempt 
is  made  to  occlude  it  in  connection  with  gastro-enterostomy, 


Fig.  6. — Shows  internal  appearance  of  vessel  cut  across  at  narrowest  part  of 
constriction.    Animal  killed  ninety-seven  days  after  second  operation. 


Am  Surg  H 
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when  this  is  performed  for  the  cure  of  duodenal  ulcer.     It  has 
been  found  that  whenever  the  pylorus  is  obstructed  by  plication 


Fig.  7. — Transverse  section  of  vessel  twenty-five  days  after  second  oper- 
ation. V^essel  was  constricted  almost  to  point  of  obliteration  of  pulse.  Shows 
marked  infolding  of  lumen.  Compare  with  Fig.  3,  which  shows  complete 
obliteration. 
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or  plaiting  by  the  methods  of  Doyen,  KelUng,  Mayo,  and  others, 
the  plicated  segment  always  stretches  and  yields  in  the  course 
of  time,  no  matter  how  thoroughly  it  may  be  infolded  upon 
itself  by  sutures.^ 

It  is  quite  evident  that  all  stenoses  or  obstructions  caused  by 
the  infolding  of  mucous-lined  or  endothelial-Kned  channels, 
should  ultimately  yield  and  stretch  sufficiently  to  allow  of  free 
circulation  through  the  plicated  segment,  if  there  is  sufficient 
power  or  vis  a  tergo  in  front  (on  the  cardiac  side)  of  the  constric- 
tion to  force  and  direct  fluids  in  the  potential  space  that  always 
exists  between  the  opposed  mucous  or  endothelial  surfaces,  as 
the  case  may  be.  As  long  as  there  is  no  actual  destruction  of  the 
endothehal  lining  in  the  plicated  aorta,  or  of  the  epithelium  in  the 
pylorus,  at  the  point  of  constriction,  by  inflammatory  action  or 
other  destructive  agency,  this  space  must  persist,  no  matter  how 
close  the  apposition  of  the  surfaces  may  be,  and  is  always  ready 
to  stretch  and  dilate  by  the  yielding  of  the  opposed  elastic  walls 
whenever  any  fluid  is  forcibly  injected  into  it. 

On  the  other  hand,  a  stenotic  condition  is  obtained  both  in 
the  aorta  and  in  the  pylorus  by  the  method  of  plication,  which 
may  be  of  therapeutic  value,  before  the  obstruction  is  either 
partly  or  entirely  overcome.  In  the  aorta,  a  stenosis  could 
undoubtedly  be  produced  by  pHcation  which  would  reduce 
the  circulation  in  an  aneurysmal  sac  situated  in  the  proximal 
and  distal  side  sufficiently  to  bring  about  a  cure  by  the  deposition 
of  fibrinous  clot.  In  planning  these  experiments,  in  the  thoracic 
aorta,  we  had  contemplated  a  more  radical  procedure  as  the 
final  stage  of  the  stenotic  treatment,  to  be  applied  to  the  animals 
that  had  survived  the  third  plication.  It  was  our  intention, 
after  satisfying  ourselves  of  the  tolerance  of  the  dogs  to  this 
maximum  degree  of  stenosis,  to  completely  divide  the  aorta 
in  the  infolded  segment  and  then  seal  the  stumps  by  suture  or 
hgature.    Thus  we  had  hoped  to  repeat  in  the  thorax  what  one 

'  See  Gino  Baggio,  SuU'  Exclusione  del  piloro  coi  metodi  costrittivi,  p.  1055, 
and  F.  N'assetti,  Esclusione  del  piloro,  p.  1075  in  Clin.  Chirurgica,  Milano, 
May  31,  191 3,  anno  21,  .\o.  5. 
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of  US  (Dr.  Allen)  had  accomplished  successfully  and  repeatedly 
(four  times)  in  the  abdominal  aorta,  viz.,  the  complete  section 
of  this  vessel  below  the  renals  after  a  series  of  gradually  pro- 
gressive constrictions  with  our  modification  of  Dr.  Halsted's 
aluminum  bands. 

That  the  aorta  can  be  divided  in  its  thoracic  portion  below  the 
subclavians,  after  a  sufficient  preliminary  treatment  by  the 
production  of  gradually  increasing  stenoses,  we  believe  is  quite 
possible  and  practicable  in  young  and  vigorous  animals  kept 
in  perfect  hygienic  conditions.  Whether  this  can  be  accom- 
plished more  certainly  and  satisfactorily  by  encircling  the  aorta 
with  organizable  aponeurotic  strips  (fascia  lata)  as  advocated  by 
Nassetti,  or  with  strips  of  dogs'  aorta,  as  recently  practised  by 
Halsted,  is  a  matter  that  must  be  decided  by  further  experi- 
mentation. 

Sufficient  evidence  has  accumulated  to  show  that  in  the 
abdominal  aorta  the  problem  of  gradual  occlusion,  especially 
below  the  renals,  has  been  solved.  We  have  shown  that  this 
occlusion  can  be  made  so  complete  as  to  permit  a  total  transverse 
division  of  the  vessel  and  yet  the  animal  recover  permanently 
from  the  intervention,  and  this  we  have  done  with  constricting 
aluminum  bands.  Dr.  Halsted  has  previously  demonstrated 
the  possibility  of  creating  marked  stenosis  in  the  lower  thoracic 
abdominal  aorta  by  practically  the  same  means,  though  he  had 
not  carried  the  experiment  to  the  point  of  complete  division  of 
the  vessel  at  the  stenotic  level.  He  has  also  shown  that  the 
same  constriction  can  be  obtained  by  applying  constricting 
strips  of  dog  aorta.  Nassetti  has  likewise  shown  that  aponeurotic 
bands  can  be  used  successfully  to  accomplish  the  same  purpose, 
but  thus  far  a  total  and  absolute  atresia  of  the  thoracic  aorta, 
in  its  upper  portion  close  to  the  arch,  by  any  of  the  methods 
proposed,  with  permanent  recovery  of  the  experimented  animals, 
has  not  yet  been  satisfactorily  demonstrated. 

Our  experiments  with  plication  show  how  nearly  we  have 
attained  this  difficult,  but  not  impossible,  accomplishment.  In 
the  course  of  these  experiments,  a  large  number  of  segments 
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of  the  plicated  aorta  have  been  preserved  with  the  view  of 
studjing  the  histological  changes  that  take  place  in  the  phcated 
area  and  the  sutured  aortic  walls.  We  had  hoped  to  demonstrate, 
in  the  course  of  time,  that  the  endothelial  surfaces  brought 
in  apposition  by  the  plication  would  ultimately  fuse  and  blend, 
through  cell  proliferation.  In  this  way  the  potential  space, 
to  which  we  have  so  frequently  referred,  as  existing  between  the 
endothelial  surface  of  the  pHca  and  of  the  sheath,  would  be  totally 
obliterated,  just  as  the  lumen  of  an  artery  is  obliterated  by 
plastic  and  proUferative  endarteritis  when  it  is  constricted  with 
just  sufficient  force  to  arrest  the  circulation  in  the  vessel  without 
crushing  its  coats.  If  we  may  correctly  interpret  the  specimens 
that  we  have  thus  far  obtained,  it  would  appear  that  the  con- 
striction obtained  by  parietal  suturing  sufficient  to  infold  the 
vessel  walls,  is  not  capable  of  inducing  sufficient  trauma  to 
bring  about  an  adhesive  or  obliterative  endarteritis  in  the  in- 
folded segment.  Dr.  Halsted  has  also  shown,  by  his  notable 
experiments,  in  constricting  the  abdominal  aorta  with  his 
aluminum  bands,  that  the  aortic  walls  may,  in  some  cases,  be 
infolded  to  a  sufficient  extent  to  narrow  the  lumen  of  the  vessel 
short  of  a  total  occlusion  for  almost  an  indefinite  length  of  time 
without  the  production  of  an  obliterative  endarteritis.  This, 
however,  is  an  exceptional  result  when  metaUic  bands  or  circular 
constricting  agents  are  used.  Usually  the  traumatism  caused  by 
the  constriction  leads  either  to  an  obUteration  of  the  vessel  by 
ulcerative  changes,  or  by  the  atrophy  of  the  wall,  which  brings 
the  constricting  band  in  contact  with  the  intima  or  with  the 
blood  stream  which  in  turn  is  the  cause  of  an  obliterative  end- 
arteritis. In  the  abdominal  aorta,  the  dangers  of  excessive 
constriction  with  secondary  ulceration  or  atrophic  changes  are 
guarded  by  the  strong  encapsulating  rings  which  surround  the 
constricted  areas,  a  protection  which  is  lacking  in  the  thoracic 
aorta,  especially  in  its  upper  segment. 

In  further  confirmation  of  the  preceding  facts,  our  observations 
upon  the  sutured  aorta,  in  the  second  and  third  operations,  have 
shown  a  gradual  tendency  toward  the  reestablishment  of  the 
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lumen.  This  has  been  principally  due  to  a  gradual  relaxation 
and  yielding  of  the  sutured  portion,  though  it  seemed,  in  some 
cases,  to  be  partially  due  to  a  compensatory  dilatation  of  the 
remaining  portions  of  the  vessel  wall  at  this  point.  This  tendency 
was  greater  the  longer  the  interval  between  the  operations,  and 
was  decidedly  greater  after  the  second  than  after  the  first  oper- 
ation. About  65  per  cent,  of  the  cases  maintained  the  primary 
degree  of  constriction  unchanged  for  a  period  averaging  about 
three  weeks.  Probably  less  than  half  this  percentage  (28  to  30) 
retained  the  original  constriction  after  the  second  operation 
for  the  same  period  of  time. 

It  is  quite  evident  from  all  our  observations  that,  if  it  is  at  all 
healthy,  the  heart  and  all  the  forces  of  the  organism  are  set  to 
work  to  remove  the  obstacle  in  the  main  channel  of  the  circu- 
lation, thus  defeating,  in  the  course  of  time,  the  most  carefully 
executed  plans  of  the  operator.  Thus  far  no  animal  has  sur- 
vived a  third  plication,  which  caused  a  total  obliteration  of  the 
lumen,  or  which  would  permit  of  a  complete  dry  section  of  the 
aorta  through  the  plicated  segment.  But  the  capacity  of  the 
heart  to  adjust  itself  to  an  extreme  degree  of  aortic  stenosis, 
when  this  is  gradually  accomplished,  is  indeed  remarkable  and 
most  noteworthy,  as  shown  in  the  animals  from  which  the 
specimens  were  removed  which  have  furnished  our  illustrations. 

The  applications  which  we  have  thought  might  be  made  of 
the  foregoing  experimental  facts  in  human  surgery  are : 

The  practicability  of  blocking  the  thoracic  aorta  sufficiently 
to  favor  the  gradual  deposition  of  the  clot  in  an  aneurysm  situ- 
ated in  front  or  behind  the  plication,  and  to  obtain  this  stenosis 
or  constriction  in  a  safer  and  more  certain  way  than  can  be 
accomplished  by  Ligatures  or  bands  of  metal  or  other  material, 
which  constrict  the  vessel  circumferentially  and  over  a  com- 
paratively narrow  area. 

Second:   To  reduce  the  caliber  of  the  fusiform,  cylindrical,  or' 
saccular  aneurysms,  that  are  otherwise  inoperable,  by  reinforcing 
their  walls  by  pHcation. 

In  addition  to  plication,  we  have  thought  of  the  possibility 
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of  strengthening  and  supporting  the  walls  of  rapidly  expanding 
aneurysms,  which  are  otherwise  inoperable,  by  wrapping  them 
at  the  weakest  points  with  free  flaps  of  fascia  (aponeurotic 
grafts),  as  the  most  available  material,  which  we  would  suture 
to  the  sac.  In  other  places  this  is  a  good  grafting  material,  but 
we  have  not  yet  sufficiently  tried  it  to  permit  us  to  express  a 
definite  judgment  as  to  its  value;  but  this  is  an  afterthought 
which  has  only  been  suggested  by  the  recent  work  of  Nassetti 
and  of  Halsted.  Thus  far  the  method  of  exclusion  or  short- 
circuiting,  applied  to  aneurysmal  areas  situated  in  the  aortic 
tract,  by  means  of  direct  anastomotic  connections  or  with 
transplanted  vessels,  provisional  or  glass  tubes,  by  the  ingenious 
procedures  devised  by  Carrel  and  more  recently  by  Jeger  and 
Schuppelmann  in  their  experimental  work,  has  no  application 
to  surgery.  No  method  of  anastomosis  can  provide  for  the 
maintenance  of  the  indispensable  cerebral  circulation  whenever 
the  carotid-bearing  section  of  the  arch  is  excluded  from  this 
vessel. 

In  the  abdominal  aortic  tract,  the  possibility  of  transplanting 
the  great  visceral  trunks,  either  by  the  method  of  Carrel,  or  by 
the  very  ingenious  and  successful  technique  of  Jeger  and  his 
associates,  which  has  led  to  such  remarkable  results  in  the 
transplantation  of  the  renal  vessels,  must  be  recognized  as  an 
experimental  fact  which  may  soon  have  very  decided  application 
in  the  surgery  of  abdominal  aneurysm.  This  new  development 
in  the  technique  will  permit  of  the  obHteration  of  an  aneurysmal 
sac  by  aneurysmorrhaphy  or  its  extirpation,  provided  the 
great  visceral  arteries  (celiac  axis,  the  mesenteric  arteries,  the 
renals)  which  spring  from  these  sacs,  may  be  safely  transplanted 
to  another  level  of  the  main  trunk  above  or  below  the  obliterated 
sac. 

In  the  light  of  our  present  knowledge,  the  direct  intervention 
of  surgery  in  the  treatment  of  aortic  aneurysm  must  be  restricted 
to  explorations,  both  abdominal  and  thoracic,  which  will  permit 
us  to  ascertain  the  relations  of  the  aneurysmal  sac  to  the  parent 
vessel.     In  a  certain  number  of  cases  of  saccular  aneurysm,  it 
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may  be  possible  to  obliterate  the  communications  leading  from 
the  sac  to  the  artery,  by  the  method  of  intrasaccular  suture. 
In  the  majority  of  cases  the  operation  will  have  to  be  limited 
to  methods  which  will  simply  tend  to  reduce  the  circulation  in 
the  sac  and  thus  favor  the  coagulation  of  its  contents.  This 
may  be  accomplished  by  any  of  the  classical  methods  of  wiring 
or  by  narrowing  the  lumen  of  the  vessel  immediately  above  or 
below  the  aneurysm,  by  the  use  of  constricting  agents,  whether 
metallic  (Halsted  or  Matas-Allen  aluminum  bands),  or  tissue 
strips  (aponeurotic,  Nassetti;  aortic,  Halsted),  or  by  suture 
methods,  such  as  the  plicating  procedure  which  has  been  the 
special  object  of  the  investigations  which  Dr.  Allen  and  I  have 
conducted  in  the  laboratory  of  experimental  surgery  of  the 
Tulane  University  and  which  are  possibly  more  feasible  in  the 
human  aorta  than  in  that  of  the  dog. 
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PARTIAL  OCCLUSION  OF  THE  THORACIC  AND 

ABDOMINAL  AORTAS  BY  BANDS  OF  FRESH 

AORTA  AND  OF  FASCIA  LATA 


By  W.  S.  HALSTED,  M.D. 
baltimore,  maryland 


Ligation  of  the  human  abdominal  aorta  has  been  made 
nineteen  or  twenty  times  and  always  with  fatal  result. 

Dubois,  Assalini,  Bujalsky,  Cooper,  Keen,  and  perhaps  others 
attempted  to  occlude  the  abdominal  aorta  gradually  by  means  of 
cleverly  devised  instruments  which,  carrying  snares  of  silk, 
metal,  or  catgut  might  be  tightened  or  loosened  at  will.  The 
instruments  traversed  the  abdominal  wall  and  hence  infection 
was  a  complication  common  to  all  of  the  methods  and  defeated 
the  plans  of  the  operators. 

In  1904,  assisted  by  Dr.  W.  F.  Sowers,  I  began  a  series  of 
experiments  on  dogs  in  the  hope  of  finding  a  safe  method  of 
occluding  the  aorta  and  curing  aortic  aneurysm.  Bands  of  silver 
and  aluminum  curled  about  the  aorta  by  an  instrument  con- 
structed for  this  purpose  were  rolled  tighter  by  the  fingers 
until  the  desired  degree  of  occlusion  of  this  vessel  was  obtained. 
The  abdominal  wounds  were  closed  with  the  expectation  that 
they  would  have  to  be  reopened  one  or  more  times  for  the  purpose 
of  progressively  occluding  the  lumen  of  the  artery.  But  in  the 
course  of  our  experiments  we  had  opportunities  to  make  trial 
in  the  human  subject  of  partially  occluding  bands  on  other 
arteries  (innominate,  subclavian,  carotid,  femoral,  popliteal) 
whose  blood  streams  in  some  instances  it  seemed  unsafe  to  cut 
off  suddenly  and  completely,  and  found  that  occlusion  of  an 
artery,  carried  to  the  point  of  obliterating  the  pulse,  usually 
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sufficed  to  cure  the  aneurysm,  possibly  quite  as  surely  as  might 
have  been  expected  of  total  occlusion.  Hence,  tentatively, 
I  abandoned  the  idea  of  progressive  closure  of  the  aorta  deter- 
mining, instead,  to  obliterate  the  lumen  of  this  vessel,  in  the 
attempt  to  cure  its  aneurysm,  to  an  extent  which  we  had  found 
quite  safe  in  the  dog. 

I  have  appHed  an  aluminum  band  to  the  human  aorta  four 
times;  twice  in  one  subject  and  twice  with  promising  results 
so  far  as  the  cure  of  the  aneurysm  is  concerned.  But  the  experi- 
mental work  on  animals  had  led  me  to  expect  that  ultimately 
the  metal  bands  must  cut  through  the  artery  because  in  cases 
observed  for  seven  months  or  less  the  wall  of  the  aorta  had 
become  atrophied  to  the  thinness  of  paper  and  there  was  no 
adhesion  between  the  infolded,  attenuated  surfaces.  That  my 
fears  were  well  founded  was  proved  by  an  experience  in  Europe, 
about  eighteen  months  ago.  The  patient  was  an  aged  woman 
with  dilated  and  badly  functioning  heart.  The  large  aortic 
aneurysm  was  well  located  for  the  placing  of  a  band  which  was 
applied  just  below  the  renal  vessels.  Within  a  few  days  the 
aneurysm,  which  before  operation  was  distinctly  visible  from  the 
seats  of  the  operating  amphitheatre,  was  barely  discernible  at 
the  bedside,  and  at  the  end  of  six  weeks  had  disappeared  so 
completely  that  the  patient  was  discharged  apparently  cured. 
But,  walking  out  of  the  door  of  the  hospital  she  was  seized  with 
a  pain  and  returned  to  her  bed.  The  following  morning  she 
died  from  hemorrhage.  The  aorta  had  ruptured  at  the  site  of 
the  band,  but  the  aneurysm  was  found  to  be  nearly  cured. 

Stimulated  by  the  result  in  this  case  to  further  experimentation 
it  occurred  to  me  to  test  the  behavior  of  cuffs  and  spiral  strips  of 
the  fresh  aorta  of  one  dog  when  wound  about  the  aorta  of  another. 
So  on  April  29,  191 2,  I  operated  upon  two  dogs,  partially  occlud- 
ing the  aorta  of  one  of  them  with  a  spiral  aortic  band  and  of 
the  other  with  a  cuff  cut  from  the  same  vessel.  Strips  of  aorta 
were  employed  rather  than  of  fascia  lata,  for  example,  because 
I  hoped  that  the  elastic  tissue,  in  case  it  did  not  endure  might, 
at  least,  serve  its  purpose  for  a  time  sufficient  to  cure  an  aneurysm. 
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At  the  end  of  two  months  one  of  the  dogs  was  killed  and  I 
was  pleased  to  find  that  the  cuff  which  had  been  used  in  this 
experiment  was  apparently  organized  and  had  not  stretched 
to  any  appreciable  extent.  Above  the  cuff  the  aortic  pulse  was 
forcible,  but  below  the  constriction  it  was  very  feeble,  though 
countable  and  accompanied  by  a  thrill. 

The  other  dog  operated  upon  at  the  same  time  and  in  the 
same  manner,  except  that  a  spiral  band  of  aorta  instead  of  a 
cuff  had  been  employed,  died  (cause  of  death  unascertained) 
about  three  weeks  after  the  operation.  In  this  instance  the  aorta 
had  been  almost  completely  occluded  by  the  spiral  aortic  strip. 
The  welt-like  band  had  not  stretched  and  seemed  to  be  organized. 
The  aorta,  on  being  split  longitudinally,  was  seen  to  be  greatly 
wrinkled  and  almost  occluded  at  the  site  of  the  band.  Sections 
of  the  specimens  indicated  that  the  elastic  coats  of  the  bands 
as  well  as  of  the  included  artery  were  intact.^  During  the  present 
winter  I  have  made  about  twenty-five  similar  experiments  with 
encouraging  results.  We  have  learned,  however,  that  whereas 
the  spiral  bands  seem  to  be  perfectly  safe  there  is  danger  in  the 
employment  of  the  cuffs.  In  two  instances  of  twelve  or  more 
experiments,  one  of  the  mattress  sutures  taken  to  hold  the  flaps 
of  the  cuffs  together  cut  part  way  through  the  cuffs  and  thus, 
being  brought  in  contact  with  the  aortic  wall,  wore  a  minute 
hole  in  the  vessel  through  which  the  animal  bled  to  death.  Such 
an  accident  can  hardly  happen  with  the  employment  of  the 
spiral  strip,  for  not  only  is  the  strain  on  the  stitches  very  slight 
when  this  form  of  band  is  used,  but  even  if  it  were  so  great  that 
a  thread  might  cut  through  the  spiral  at  any  point,  it  could 
hardly  be  brought  to  bear  upon  the  aorta  in  such  a  way  as  to 
wear  into  its  wall. 

To  each  end  of  the  band  of  fresh  tissue  a  narrow  tape  is 
sewed  to  facilitate  the  manipulation  of  the   transplant,  which 

1  These  observations  were  briefly  reported  a  year  ago  in  a  footnote  to  an 
article  entitled  "The  Effect  of  Ligation  of  the  Common  Iliac  Artery  on  the 
Circulation  and  Function  of  the  Lower  Extremity,"  Johns  Hopkins  Hospital 
Bulletin,  July,  1912,  p.  217. 
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is  wound  twice  about  the  aorta.  When  one  or  two  stitches  have 
been  taken  at  one  end  to  hold  the  contiguous  edges  of  the  spiral 
together  at  this  point,  the  other  end  of  the  strip  is  pulled  upon 
until  the  aorta  is  occluded  to  a  little  more  than  the  desired 
amount,  and  then  two  additional  stitches  are  taken  to  maintain 
the  constriction.. 

Within  the  past  few  weeks  I  have  examined  the  bands  of  aorta, 
fascia  lata,  and  chromicized  submucosa  which  had  been  wound 
about  the  aorta  last  autumn  and  winter.  In  two  instances  in 
which  considerable  constriction  of  the  aorta  had  been  made 
about  four  months  previously,  kymographic  tracings  of  the  blood 
pressure  in  the  femoral  and  carotid  arteries  were  made  in  the 
physiological  laboratory  by  Professor  Howell  and  Mr.  Cecil. 
To  our  surprise  there  was  no  diminution  in  the  femoral  pressure, 
and  on  investigating  the  band  it  was  found  in  each  instance 
to  have  relaxed  and  to  have  been  partially  absorbed. 

In  dogs  operated  upon  as  long  as  seven  months  ago  there  was 
considerable  absorption  of  the  band;  and  in  one  instance  only 
a  trace  of  it  remained.  One  spiral  band  which  had  been  applied 
so  as  to  make  almost  total  occlusion  seven  months  before  seemed 
microscopically  to  be  well  preserved,  but  it  no  longer  constricted 
the  aorta,  the  lumen  of  which  was  completely  restored,  and  whose 
underlying  wall  was  apparently  normal. 

These  findings  do  not  discourage  me,  for  if  the  constriction 
can  be  maintained  for  two  months  or  even  one  month,  it  might 
effect  the  cure  of  an  aneurysm,  and  if  not,  a  totally  occluding 
ligature  might  perhaps,  after  such  lapse  of  time,  be  apphed 
without  great  risk,  and  possibly  the  aneurysm  in  some  cases 
might  then  be  excised.  The  desirability  of  transplanting,  when 
feasible,  a  segment  of  vessel  must  always  be  borne  in  mind. 

About  three  weeks  ago  I  received  from  Dr.  Francesco  Nassetti 
a  reprint  of  a  paper  by  him  entitled  "Awolgimento  di  vasi 
Sanguigni  con  lembi  liberi  di  aponeurosi,"  and  published  April  26, 
191 2,  in  the  Atli  delta  R.  Academia  dei  Fisiocritici  in  Siena.  Dr. 
Nassetti's  experiments  were  made  in  the  Istituto  di  Pathalogia 
Speciale  Chirurgica  della  R.  Universita  di  Siena,  which  is  under 
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the  direction  of  Prof.  A.  Salomoni.  His  first  experiment  (a 
band  of  fascia  about  the  carotid  artery)  antedates  mine  by 
fifty-six  days,  and  his  article  appeared  about  three  months  before 
the  publication  by  me  of  a  brief  account  of  my  first  experiments 
with  spiral  strips  of  aorta  {Johns  Hopkins  Hospital  Bulletin, 
July,  191 2,  p.  217).  Dr.  Nassetti  has  written  on  the  cover  of 
the  reprint  which  he  kindly  sent  me  that  his  article  appeared 
in  print  April  26,  191 2.  My  first  experiment  with  the  bands  of 
fresh  aortic  wall  was  made  April  29,  19 12,  three  days  after  the 
publication  of  Nassetti's  report.  Hence  the  credit  for  the  idea 
of  constricting  bloodvessels  with  bands  of  fresh  tissue  belongs, 
I  am  happy  to  say,  to  Italy,  the  country  of  the  famous  surgeon, 
Luigi  Porta,  who  was,  I  think,  the  first  to  attempt  the  partial 
occlusion  of  an  artery.  I  have  the  impression  that  Porta  used 
for  this  purpose  a  strip  of  diachylon  plaster. 
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ANATOMY 


The  trunk  of  the  pulmonary  artery  is  easily  accessible:  On 
longitudinal  incision  of  the  pericardium  to  the  outside  of  the 
plexus  made  up  of  the  left  phrenic  nerve  and  vessels  which  run 
right  on  the  surface  of  the  sac,  the  first  vessel  encountered 
is  the  pulmonary  artery.  Its  direction  is  obliquely  upward 
and  backward  toward  the  left.  The  forefinger  or  a  large  curved 
sound  introduced  right  below  it  in  a  backward  and  upward 
direction  toward  the  right  of  the  patient,  enters  the  transverse 
sinus  of  the  pericardium  (see  Fig.  i)  and  passes  around  the  artery 
and  the  ascending  aorta  which  latter  lies  on  the  right  side  of  the 
pulmonary  artery.  Both  vessels  are  intimately  connected  by 
means  of  connective  tissue  and  are  surrounded  by  the  same  layer 
of  the  visceral  pericardium;  it  is  impossible  to  separate  them. 
There  is  no  defined  sheath  of  the  pulmonary  vessel,  a  thin  layer 
of  subserous  fat  presents  after  the  pericardium  has  been  opened. 
The  main  trunk  of  the  pulmonary  artery  lies  almost  entirely 
within  the  pericardium  and  is  about  5  cm.  (2  inches)  long.  At 
the  concave  border  of  the  aortic  arch  the  vessel  divides  into  the 
right  and  left  branches.  The  right,  longer  than  the  left,  turns 
downward  and  backward  around  the  ascending  aorta,  passes 
the  superior  vena  cava,  and  divides  into  two  branches,  an 
upper  and  a  lower  one  (Fig.  i),  at  a  level  with  and  right  above 
the  right  bronchus,  before  it  enters  the  hilus  of  the  lung.    Further 
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on,  these  two  again  divide,  the  pulmonary  artery  branch  always 
running  "to  the  north"  of  the  respective  bronchus.  This  is 
an  important  anatomical  point.  The  left  (shorter)  main  branch 
of  the  pulmonary  artery  first  continues  in  the  original  direction 
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Fig.  I. — Heart  seen  from  the  right  side.  Note  the  upper  entrance  into  the 
transverse  sinus  of  the  pericardium  (which  appears  larger  than  normal  due 
to  the  process  of  hardening  the  specimen),  also  the  transverse  course  of  the 
right  pulmonary  artery  behind  ascending  aorta  and  superior  vena  cava  as 
well  as  its  division  at  the  right  border  of  the  latter  vessel.  (Taken  from  the 
book  on  Topographic  Anatomy,  by  Oscar  Schultze.) 

of  the  parent  trunk,  but  soon  turns  downward  in  front  of  the 
left  bronchus  and  the  descending  aorta  toward  the  hilus  of 
the  left  lung.  There  are  many  varieties  in  the  subdivision  of  the 
pulmonary  vessels.^ 


1  E.    D.   Schumacher.     Verhandl   d.    Deutsch.   Gesellsch.   f.   Chir.,    191 1, 
p.  246,  and  V.  Langenbeck's  Archiv,  xcv,  536. 
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OPERATIONS 


I.  Removal  of  Pulmonary  Emboli.     Trendelenburg. 

In  man  the  best  method  known  at  present  of  obtaining 
access  to  the  main  trunk  of  the  vessel  is  that  devised  by  Tren- 
delenburg. In  experimental  surgery  upon  dogs  an  intercostal 
incision  in  the  third  or  fourth  space  with  use  of  ribspreader 
suffices  for  proper  access. 

Trendelenburg's  operation,  as  finally  worked  out,  is  briefly 
as  follows:  A  horizontal  incision  about  10  cm.  long  is  made 
upon  the  left  second  rib,  beginning  at  the  left  border  of  the 
sternum  and  dividing  skin,  fascia,  and  fibres  of  the  pectoralis 
major  muscle.  This  is  crossed  by  a  perpendicular  cut  which 
starts  right  below  the  sternoclavicular  articulation  and  passes 
the  cartilage  of  the  third  rib  about  one  inch  outside  of  the 
sternal  border;  it  avoids  the  left  internal  mammary  artery 
(Fig.  2a).  The  two  triangular  flaps  with  underlying  muscle 
are  turned  back  (Fig.  3),  isolation  and  division  of  the  second 
rib  outwardly.  In  raising  and  twisting  its  sternal  portion  the 
cartilage  breaks;  this  portion  of  the  rib  is  removed;  division 
of  the  third  cartilage  in  a  perpendicular  line.  Usually  by  this 
time  the  pleura  has  been  opened  and  the  use  of  differential  press- 
ure is  welcome,  provided  time  and  a  sufficient  number  of  assis- 
tants are  at  the  surgeon's  disposal.  If  the  pleura  has  not  been 
opened  a  \—  incision  through  it,  corresponding  to  the  outer 
one,  has  to  be  made  (see  Fig.  3).  The  lung  is  allowed  to  collapse 
somewhat  and  thereby  the  pericardium  exposed.  Upon  it 
the  phrenic  nerve  with  phrenic  vessels  becomes  visible.  In- 
wardly of  the  same  the  pericardium  is  incised  at  the  level  of  the 
third  rib  and  the  wound  lengthened  in  an  upward  and  backward 
direction  until  the  entire  upper  half  of  the  pericardium  is  divided ; 
the  lower  half  remains  closed  and  the  heart  itself  in  its  normal 
position.  All  this  can  be  well  done  within  five  minutes.  A 
rubber  tube  with  the  help  of  Trendelenburg's  sound  (Figs.  3 
and  4a)  is  then  quickly  drawn  through  the  transverse  sinus  of 
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the  pericardium  around  the  ascending  aorta  and  pulmonary 
artery,  held,  and  pulled  upon  for  compression  by  an  assistant, 
immediately  before  the  surgeon  punctures  the  vessel  with  a 
sharp-pointed  bistoury.  The  presenting  thin  layer  of  fat  with 
the  visceral  pericardium  having  been  torn,  if  time  permits,  with 
care  between  two  anatomical  forceps,  the  wound  in  the  arterial 


Fig.  2. — Incisions  for  exposing  the  heart  and  large  bloodvessels,  a,  for 
Trendelenburg's  operation;  b  and  c,  considered  useful  for  reaching  the  right 
pulmonary  artery  for  ligation  between  ascending  aorta  and  superior  vena 
cava.  Experiments  on  the  cadaver  have  shown  both  to  be  inadequate; 
d,  trap-door  flap,  which  appears  recommendable.  It  involves  resection  of 
second  to  fourth  right  costal  cartilage  with  a  piece  of  the  adjacent  ribs,  ligation 
of  the  internal  mammary  plexus  in  second  and  fourth  intercostal  space, 
transverse  division  of  the  sternum  at  same  levels,  raising  flap  and  turning 
it  over  to  left  of  patient. 

wall  is  lengthened  for  about  i  cm.  {\  inch).  Without  a 
moment's  loss  of  time  a  specially  curved,  blunt  forceps  (Fig.  /sfi) 
is  introduced,  first  into  the  main  artery,  then  into  its  branches, 
the  thrombus  or  thrombi  grasped  and  extracted  (Fig.  5).  Only 
forty-five  seconds  are  at  the  disposal  of  the  surgeon  for  this, 
the  principal  part  of  the  operation,  since  observations  have 
shown  that  the  interruption  of  the  circulation  in  this  part  of 


MEYER:    SURGERY   OF   THE   PULMONARY  ARTERY  227 

the  body  is  not  tolerated  longer.  Now  the  lips  of  the  vessel 
wound  are  lifted  up  by  special  forceps  (Figs.  4c  and  6a),  and 
temporarily  closed  by  a  clamp  (Figs,  ^d  and  6),  after  which  the 


Fig.  3. — Trendelenburg's  operation  for  the  extraction  of  pulmonary  emboli. 
h-  incision  alongside  left  border  of  sternum,  and  over  median  portion  of  second 
left  rib;  the  latter  with  cartilage  resected;  third  costal  cartilage  divided. 
Triangular  flaps  turned  back.  Pleura  incised ;  pericardium  opened.  Trende- 
lenburg's large  sound  has  passed  through  transverse  sinus  of  pericardium,  lifts 
pulmonary  artery  plus  ascending  aorta  forward.  Elastic  tube  screwed  on, 
ready  to  be  drawn  around  vessels. 

assistant  interrupts  the  elastic  compression.  Circulation  there- 
with having  been  re-established,  the  heart  immediately  begins 
to  work,  often  violently,  if  the  patient  had  not  died  before. 
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If  needs  be,  the  manoeuvre  of  compression,  reopening  of  the 
arterial  wound  and  introduction  of  forceps  can  be  repeated. 
Closure  of  the  wound  in  the  pulmonary  artery  by  interrupted 
silk  sutures  is  rendered  easier  by  pulling  at  intervals  on  the 
elastic  tube,  which  will  put  the  artery  at  rest  for  a  few  seconds. 
Closure  of  the  wound  of  the  pericardium  and  chest  wound 
according  to  ordinary  surgical  rules. 


Fig.  4. — Instruments  devised  by  Trendelenburg  for  his  operation,  a,  large 
curved  sound  with  handle,  elastic  tube  detached;  b,  blunt-pointed  forceps 
for  extraction  of  emboli;  c,  forceps  with  tips  turned  outward,  which  lift  the 
borders  of  the  incised  wound  of  the  pulmonary  artery  (see  Fig.  5a) ;  d,  clamp 
with  rubber-covered  branches,  which  closes  the  arterial  wound  (see  Fig.  5). 


Trendelenburg's  experience  in  animal  experiments  was  ob- 
tained on  calves,  without  the  use  of  differential  pressure;  dogs 
were  not  considered  suitable  subjects.  A  piece  of  lung,  i  cm. 
thick  and  15  cm.  long,  was  removed  from  another  animal  at 
the  slaughter  house,  under  aseptic  precautions,  and  introduced 
through  the  deep  jugular  vein  into  the  circulation,  everything 
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being  in  readiness  for  the  subsequent  work.  As  soon  as  the 
symptoms  of  pulmonary  emboUsm  became  manifest  in  the 
narcotized  animal,  access  to  the  pulmonary  artery  was  obtained 
in  the  manner  described  above,  and  the  embolus  extracted; 
it  had  become  lodged  in  the  left  branch  of  the  vessel.  The  calf, 
eight  weeks  old,  recovered  from  the  operation  (December,  1907). 


Fig.  5. — Elastic  tube  tightened  by  assistant,  compressing  both  vessels 
(not  shown  in  illustration).  Pulmonary  artery  incised  and  forceps  introduced 
for  extraction  of  emboli. 


The  specimen  of  the  heart  and  adjacent  large  bloodvessels  was 
obtained  three  months  later  and  demonstrated  before  the 
German  Surgical  Congress  at  Berlin,  April,  1908. 

Shortly  before  this  presentation  the  operation  was  carried 
out  by  its  author  for  the  first  time  in  the  human  being.  The 
patient,   aged   seventy   years,   died   before   the   operation   was 
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finished.  Since  then  it  was  done,  according  to  a  personal 
communication  from  Professor  Trendelenburg,  dated  January  31, 
191 2,  twelve  times  in  all,  at  the  Leipzig  clinic,  without  one 
permanent  recovery.  One  patient  lived  for  four  days;  another 
one,  operated  upon  by  Krueger,  survived  the  operation,  but  died 
five  days  thereafter  of  pneumonia. 


Fig.  6. — Longitudinal  wound  in  pulmonary  artery  clamped  laterally,  per 
mitting  blood  circulation  alongside  during  the  act  of  placing  the  interrupted 
sutures. 

Fig.  6a. — Forceps  introduced  to  facilitate  lifting  and  proper  clamping  of 
artery. 


Professor  Trendelenburg  writes:  "All  new  and  difficult 
problems  require  much  work,  favorable  conditions  and  un- 
faltering confidence  and  perseverance.  This  holds  good  also 
in  the  operation  for  pulmonary  embolism.     Twelve  times  have 
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we  clone  it  at  the  clinic,  my  assistants  oftener  than  myself, 
and  not  once  with  success.  And  yet,  I  would  continue  trying. 
This  much  we  have  learned  from  our  cases,  that  the  diagnosis 
in  all  surgical  cases  is  easy;  invariably  did  we  find  the  emboli." 

Trendelenburg's  operation  is  nicely  adapted  to  the  endeavors 
of  present  times.  The  ideal  way  of  deahng  with  an  acute  arterial 
embolism  is  to  cut  down  on  the  seat  of  the  thrombus  after 
proper  localization,  remove  it  and  close  the  rent  of  the  arterial 
wall  by  suture.  Trendelenburg  deals  with  the  most  common 
of  embolic  troubles  which,  if  left  alone,  is  frequently  fatal. 
He  has  succeeded  in  overcoming  the  technical  difficulties  that 
seemed  at  first  glance  to  block  the  way.  The  steps  of  his  oper- 
ation are  clearly  defined.^ 

If  it  could  be  shown  that  patients  can  entirely  recover  after 
the  operation,  surgeons  would,  no  doubt,  be  less  inclined  to 
temporize,  but  would  operate  as  soon  as  the  diagnosis  has  been 
made. 

All  operators  speak  of  the  enormous  distention  of  the  right 
ventricle  of  the  heart  after  the  onset  of  the  catastrophe,  which, 
as  a  matter  of  necessity,  increases  from  minute  to  minute. 

Trendelenburg's  assistants,  Laewen  and  Sievers,  on  the  basis 
of  experimental  work,  recommend  artificial  respiration  with 
oxygen  during  the  operation,  and  injections  of  adrenahn  into 
the  left  ventricle,  immediately  after  the  elastic  compression  of 
the  vessels  has  ceased.'  They  also  found  that  whereas  aorta 
and  pulmonary  artery  can  be  compressed  for  forty-five  seconds 
only,  the  two  venae  cavse  may  be  compressed  for  six  to  eight 
minutes  without  endangering  Hfe,  a  point  which  had  already 
been  emphasized  by  Sauerbruch  previously.  The  explanation 
is  that  in  the  former  case  the  distention  of  the  right  heart  is 
added  to  the  interruption  of  the  circulation.  On  basis  of  these 
findings,  Jeger^  proposes  compressing  the  two  big  veins,  when 

'  See  Trendelenburg.  Centralb.  f.  Chir.,  1907,  p.  1302;  ibid.,  1908,  p.  92, 
and  No.  35,  Bcilage,  p.  3;  Deutsch.  med.  Woch.,  1908,  No.  27;  R.  Sievers. 
I^eutsch.  Zeitsch.  f.  Chir.,  xciii,  282. 

*  Deutsch.  Zeitschr.  f.  Chir.,  1910,  cv,  174. 

•'  Die  Chir.  der  Blutgefasse  u.  des  Herzcns,  1913,  p.  24.3. 
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carrying  out  Trendelenburg's  operation,  rather  than  the  two 
big  arteries.  In  his  experiments  along  these  Hnes,  he  found  that 
he  could  do  the  incision  and  closure  of  the  pulmonary  artery 
leisurely.  The  incision  of  the  pulmonary  artery  brought  im- 
mediate relief  to  the  distended  right  heart.  He  thinks  it  might 
be  still  better  to  commence  work  on  the  heart  with  puncture 
of  the  right  ventricle. 

According  to  Trendelenburg,  coagulation  of  the  blood  and 
recurrence  of  the  embolic  accident  can  be  avoided  by  injections 
of  hirudin. 

His  assistants,  Rimann  and  Wolf,  investigated  this  question.^ 
They  found  that  i  mg.  hirudin  prevents  the  coagulation  of 
5  c.c.  of  blood  for  four  and  a  half  hours.  This  would  mean  for 
a  patient  of  average  weight  i  gram  (15  grains),  at  present  a 
rather  expensive  procedure,  as  the  cost  of  i  gram  hirudin  is 
almost  twenty  dollars.  The  drug,  injected  intravenously  in 
large  amounts,  proved  harmless. 

Some  authors  have  called  Trendelenburg's  operation  of  little 
practical  value,  because,  if  the  embolus  is  large,  the  patients 
die  within  a  few  minutes,  and  if  it  is  of  smaller  size,  it  often  does 
not  endanger  life  and  the  patients  do  not  need  operation. 

However,  according  to  Trendelenburg's  experience,  there 
remains  a  certain  proportion  of  patients,  at  least  50  per  cent., 
in  whom  only  one  branch  of  the  pulmonary  artery  becomes 
obstructed  at  first,  and  death  does  not  occur  until  ten  or  sixty 
minutes  after  the  onset  of  the  embolic  attack.  These  patients 
present  a  clear  indication  for  his  operation.  At  least  fifteen 
minutes  are  usually  at  the  disposal  of  the  surgeon.  Assistants 
and  nurses  must  be  trained  to  recognize  the  attack. 

Unfortunately,  the  ever-continuing  rotation  in  the  staff  of 
doctors  and  nurses  in  the  hospitals  of  our  eastern  States  min- 
imizes this  help  or  makes  it  illusory.  But  wherever  permanency 
of  position  has  been  introduced,  pulmonary  embolism  will  be 
readily  suspected  or  recognized,  after  attention  has  been  called 
to  the  pathologic  picture. 

1  Deutsch.  Zeitschr.  f.  Chir.,  xcvii,  177. 
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There  remains,  to  my  mind,  another  serious  obstacle,  partic- 
ularly in  our  country,  viz.,  the  necessity  of  obtaining  the  consent 
of  the  patient  or  his  relatives,  without  which  this  operation 
should  not  be  undertaken,  as  otherwise  conflicts  with  the  law 
might  be  incurred  by  the  surgeon.  To  obtain  the  consent 
to  such  an  eventuahty  prior  to  the  performance  of  the  first 
operation,  will  seriously  embarrass  the  operator's  position;  to 
ask  for  it  after  the  embolus  has  occurred,  almost  without 
exception  means  fatal  delay. 

At  the  last  meeting  of  the  Congress  of  German  Surgeons, 
March,  1913,  Schumacher  presented  the  experience  gathered 
with  Trendelenburg's  operation  in  Sauerbruch's  cHnic  at  Zurich. 
He  calls  attention  to  the  fact  that  the  diagnosis  of  pulmonary 
embolism  may  be  difficult  because  a  suddenly  occurring  internal 
hemorrhage,  also  myodegeneration  of  the  heart,  can  produce 
hke  symptoms. 

Regarding  diagnosis  he  considers,  next  to  the  clearly  demon- 
strable enlargement  of  the  right  heart,  the  accentuation  of  the 
second  pulmonary  sound  of  importance. 

He  distinguishes  three  classes  of  pulmonary  embolism: 

1.  The  one  causing  immediate  exitus,  which  evidently  is 
due  to  shock,  as  not  infrequently  only  a  partial  thrombosis 
of  the  artery  may  be  found  at  autopsy. 

2.  The  one  causing  death  within  a  few  minutes.  Here  throm- 
bosis is  perfect,  separating  pulmonary  and  greater  circulation. 
The  right  heart  becomes  quickly  overdistended. 

3.  The  one  of  protracted  course,  which  is  most  frequently 
observed.  Here  one  of  the  main  branches  of  the  artery  and 
a  subdivision  become  suddenly  clogged;  only  gradually  total 
obstruction  sets  in. 

As  a  matter  of  fact  only  the  third  category  will  furnish  cases 
with  indication  for  operation,  and  the  task  of  establishing  this 
indication  is  rendered  difficult  on  account  of  the  experience 
that  some  of  these  patients  get  better  under  conservative  treat- 
ment. He  considers  operation  imperative  if  medical  treatment 
fails  to  bring  improvement. 
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Four  times  this  operation  was  performed  at  the  Zurich  clinic, 
but  the  patients  could  not  be  saved. 

How  much  less  dangerous  the  use  of  differential  pressure 
has  rendered  Trendelenburg's  operation  in  experimental  surgery 
and  operations  on  the  heart  in  general,  is  shown  by  the  results 
of  operations  upon  dogs — animals  which  were  not  considered 
as  suitable  for  this  purpose.  Of  three  dogs  operated  upon  by 
myself  with  the  assistance  of  Dr.  Martin  Rehling,  adjunct 
attending  surgeon  at  the  German  Hospital,  two  recovered, 
although  the  instruments  used  in  human  beings  had  to  be  em- 
ployed (by  far  too  large  a  set  for  the  smaller  dimensions  of  the 
dog).  The  third  dog  succumbed  to  the  results  of  an  empyema 
on  the  twelfth  day  after  operation. 

Tiegel's  apparatus  appears  to  be  best  adapted  for  these 
emergency  cases  in  man. 

There  certainly  does  not  seem  to  be  any  good  reason  why 
Trendelenburg's  operation  should  not  be  successfully  performed 
in  the  future  also  on  man.  I  feel  sure  that  with  the  further 
evolution  of  thoracic  surgery  the  large  hospitals  here  and 
abroad  will  follow  Trendelenburg's  advice,  to  keep  an  instru- 
mentarium  for  this  work  ready  for  instantaneous  use  in  a 
specially  labeled  package,  and  make  an  effort  to  save  also  this 
class  of  patients,  so  often  utterly  lost  without  operative  help. 

II.  Intrapleural  ligation  of  branches  of  the  right  or  left  pul- 
monary artery  for  bronchiectasis.    Sauerbruch-Bruns. 

Bronchiectasis  involves  the  bronchial  tree,  not  the  pulmonary 
tissue  (see  Fig.  7  and  Annals  of  Surgery,  vol.  Hi,  p.  40,  Fig.  i). 
It  is  a  frequent  disease.  In  tuberculosis  sanatoria  and  other 
places  many  patients  are  found  who  expectorate  large  amounts 
of  pus  and  mucus,  o  ten  mixed  with  blood  and  of  foul  odor  and 
taste,  in  which  on  repeated  examination  and  inoculation  of 
guinea-pigs  no  tubercle  bacilli  can  be  demonstrated.  The 
majority  of  these  patients  suffer  from  bronchiectasis.  Clinical 
examination  often  brings  out  nothing  characteristic  except  a 
few  crepitant  rales,  usually  over  the  lower  lobe  of  one  or  both 
lungs;  on  the  right  side,  the  middle  lobe  is  often  also  involved. 
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Cases  have  likewise  been  found  in  which  the  upper  lobe  was 
afifected. 

Bronchiectasis  is  also  a  dangerous  disease.  Remarkable  to 
state,  sudden  suppurative  inflammation  of  brain  and  cord  may 
fo  low  in  its  wake.    Personally,  I  have  lost  three  such  patients 


Fig.  7. — Bronchiectasis  of  inferior  lobe  of  left  lung,  obtained  by  pneumec- 
tomy  (personal  collection).  Actual  size  of  specimen,  divided  by  section  cut. 
The  pronounced  distention  and  contortion  of  almost  the  entire  bronchial 
tubes  is  well  marked. 

of  a  most  acute  purulent  meningitis  following  prel'minary  in- 
cision of  the  lung  for  bronchiectatic  cavities,  from  three  to  six 
months  after  the  operation  among  ten  patients  thus  afilicted. 
They  died  within  forty-eight  hours  after  the  onset  of  the  acute 
symptoms. 
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The  clinical  symptoms  of  bronchiectasis  are  not  amenable 
to  medicinal,  serological  or  hygienic  treatment,  as  in  pulmonary 
tuberculosis.  They  gradually  but  continually  remain  on  the 
increase.  In  most  instances  the  exceedingly  foul  odor  and  taste 
of  the  sputum  torment  the  patients  and  their  families  beyond 
expression;  the  frequency  of  the  expectoration  interferes  with 
their  night's  rest. 

With  the  advent  of  thoracic  surgery,  bronchiectasis  has, 
therefore,  clearly  become  a  surgical  disease,  which  after  operation 
has  to  be  considered  a  disease  of  the  borderland. 

Inasmuch  as  this  article  deals  merely  with  the  surgical  aspects 
of  the  pathologic  condition  and  more  particularly  with  the 
surgery  of  the  pulmonary  artery,  only  the  operative  procedures 
for  bronchiectasis  will  be  mentioned. 

A.  Artificial  pneumothorax  by  insufflation  of  nitrogen  into  the 
pleural  cavity. 

This  is  a  recommendable  treatment  where  there  are  no  ad- 
hesions and  where  the  pulmonary  parenchyma  is  the  seat  of 
the  disease.  But  in  bronchiectasis,  in  which  the  bronchial  tree 
is  the  affected  part,  no  lasting  result  can  be  expected  from  outside 
compression  of  the  lung  by  gas.  Vollard  reports  a  case  of 
bronchiectasis,  treated  with  artificial  pneumothorax  for  two 
years  and  a  half  (MUnch.  med.  Woch.,  1912,  No.  32);  the  sputum 
was  temporarily  reduced;  but  upon  discontinuance  of  the 
treatment  the  sputum  promptly  returned  to  its  original  quantity. 
More  lasting  results  may  be  obtained  by  collapse  of  the  lung 
by  means  of  thoracoplasty. 

B.  Incision  of  the  bronchiectatic  lung  abscess  (pneumotomy) . 
Cures  have  been  reported  after  this  operation.     They  are 

exceptions,  however.  Usually  the  expectoration  is  for  a  time 
considerably  reduced  thereby,  since  a  part  of  the  bronchiectatic 
cavities  drain  through  the  chest  wound.  However,  with  advance 
in  cicatrization,  the  sputum  increases  again.  When  cures  have 
been  actually  obtained  they  have  usually  not  been  lasting, 
relapses  having  been  frequently  observed. 
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C.  Partial  thoracoplasty  combined  with  pneumolysis,  and  trans- 
position upward  of  the  diseased  lobe  of  the  lung  by  suture, 
tamponade  of  the  pleural  cavity  between  base  of  lung  and  dia- 
phragm with  heaHng  of  the  wound  by  granulation  (Garre).^ 

D.  Ligation  of  the  branches  of  the  pulmonary  artery.  Sauer- 
bruch-Bruns. 

Before  the  third  International  Congress  at  Brussels,  Septem- 
ber, 191 1,  Sauerbruch  reported  two  cases  thus  treated.  In  his 
experimental  work,  done  in  connection  with  Bruns,-  he  had 
found  that  if  the  branch  of  the  pulmonary  artery  which  conveys 
the  venous  blood  to  the  lung  for  ventilation  was  tied,  in  other 
words,  if  the  physiologic  function  of  that  lobe  was  artificially 
inhibited,  it  would  shrink,  become  adherent  to  the  costal  pleura 
and  become  transformed  into  a  mass  of  connective  tissue. 
When,  later  on,  thoracoplasty  is  done,  as  in  unilateral  tubercu- 
losis of  the  lung  with  cavity  formation,  the  bronchiectatic 
cavities  are  compressed  by  the  collapse  and  the  proper,  logical 
way  for  the  improvement  or  cure  of  the  trouble  has  been  opened. 
Sauerbruch's  patients,  up  to  the  time  of  the  report,  had  been 
much  improved. 

So  far  I  have  employed  this  method  in  three  cases.  Their 
histories  are  here  very  briefly  appended: 

Case  I. — J.  C,  male,  aged  seventeen  years;  right  lung,  middle 
and  lower  lobe  affected;  expectorated  for  five  years  following 
attack  of  pneumonia;  no  tubercle  bacilli  found;  lues  negative; 
sanatorium  treatment  over  two  years;  no  improvement.  Clin- 
ical symptoms  slight,  point  to  right,  middle,  and  lower  lobe; 
corroborated  by  :»:-rays.  Quantity  of  sputum  350  to  400  c.c.  in 
twenty-four  hours;  mucopus  of  foul  odor,  mixed  with  blood. 

Operation  (April  4,  191 2). — Previous  forced  expectoration; 
regional  anesthesia,  with  novocain  i  per  cent.  4-  suprarenin 
(Hoechst's  tablets,  freshly  dissolved),  of  fourth  to  seventh 
thoracic    nerves    inclusive;    negative     chamber;    expectorates 

1  Mittheilungen  aus  den  Grenzgebieten,  xxiii,  3. 
'  Centralb.  f.  Chir.,  1908,  p.  1405. 
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almost  100  c.c.  during  the  first  three-quarters  of  an  hour  of  ope- 
ration. Left  lateral  position;  incision  in  right,  fifth  intercostal 
space,  after  previous  injection  with  novocain  solution,  painless; 
rib  spreader  put  in  place;  patient  still  has  no  pain,  but  does  not 
like  to  be  awake,  asks  for  general  anesthesia;  granted,  very 
superficial.  Lung  widely  adherent,  freed  up  to  apex  inclusive 
(total  pneumolysis) ;  interlobar  space  closed  by  tight  adhesions, 
cannot  be  entered;  therefore,  ligation  of  pulmonary  branch 
above  and  at  base  of  bronchus  with  silk.  Closure  of  thorax. 
Patient  returned  to  ward;  primary  union;  out  of  bed  four  days 
later;  quantity  of,  sputum  diminished;  later  slowly  increasing. 
Soon  goes  to  country;  able  to  work. 

January  17,  1913,  increased  weight;  expectoration  about 
180  c.c.  in  twenty-four  hours. 

March  13,  1913,  thoracoplasty,  under  regionary  novocain 
anesthesia;  Schede's  incision,  lower  half;  sixth  to  tenth  ribs 
inclusive,  resected. 

April  I,  inhalation  of  superheated  air  begun  by  means  of 
electric  hot-air  douche  brings  little  improvement.  In  near 
future  second  to  fifth  ribs  to  be  attacked  by  columnar  resection 
in  paravertebral  and  mamillary  lines  (Wilms). ^  On  the  whole, 
patient  improved,  but  so  far  not  cured. 

Case  II. — F.  N.,  male,  aged  seventeen  years;  expectorated 
for  last  five  years  following  pneumonia.  Left  lower  lobe  involved ; 
typical  sputum;  no  tubercle  bacilli;  pronounced  scoliosis.  Nine 
months  in  sanatorium,  without  improvement. 

Operation  (May  12,  191 2). — Negative  chamber;  regional 
anesthesia,  as  before;  expectorates  freely  during  progress  of 
operation;  superficial  general  anesthesia,  which  patient  asked 
for,  induced.  Lung  adhesions  not  loosened;  artery  of  lower  left 
lobe  identified  and  ligated  (chromicized  gut) .  Portions  of  lower 
lobe  atelectatic;  closure  without  drainage;  soon  rise  of  temper- 
ature; middle  of  wound  reopened;  exit  of  turbid  serosanguineous 

^  These  operations  were  carried  out  on  May  15,  posteriorly,  and  May  31, 
anteriorly,  under  regional  anesthesia.  Primary  union  followed  both  oper- 
ations.    Patient  is  now  ready  to  leave  hospital  (June  7). 
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fluid;  fever  gradually  dropped;  healed  slowly.  Returned  to 
sanatorium  in  July,  where  he  still  is;  has  gained  i6  pounds 
in  weight;  daily  amount  of  sputum  120  c.c.^ 

In  view  of  the  rigid  asepsis  carried  out,  it  is  assumed  that 
possibly  the  pulmonary  adhesions  contained  dormant  encap- 
sulated bacteria  which  became  virulent  after  operation. 

Case  III. — T.  M.,  male,  aged  twenty-two  years;  five  years 
ago  pneumonia;  two  months  in  bed;  since  then  abundant 
expectoration;  about  one-half  cupful  every  two  hours,  day  and 
night,  often  mixed  with  blood,  and  of  sweetish  taste;  sleep  much 
interfered  with;  cannot  attend  to  business;  medical  treatment 
brings  no  relief;  clinical  examina  ion  points  to  right  lung, 
middle  and  lower  lobe;  radiography  corroborates  this;  quantity 
of  sputum  350  to  400  c.c.  in  twenty-four  hours. 

Operation  (February  25,  1913). — Negative  chamber;  regional 
anesthesia,  third  to  sixth  thoracic  nerves;  local  in  fifth  inter- 
space; work  painless;  rib-spreader  produces  feeling  of  pressure, 
but  no  pain;  manipulations  in  thorax  start  cough.  No  adhesions 
between  costal  and  pulmonary  pleura.  Interlobar  space  can 
be  well  entered;  field  deep;  adhesions  there  clipped  with  scissors; 
lung  tissue,  drawn  out  into  one  of  these  adhesions,  injured;  exit 
of  some  purulent  material;  bronchus  exposed;  artery  as  usual 
toward  "north"  of  same  located  and  freed;  two  black-colored 
lymphatic  glands  tightly  adherent,  loosened  with  difficulty; 
pronounced  periadenitis;  sHght  venous  oozing;  at  this  time  a 
few  drops  of  anesthol  were  administered,  8  c.c.  in  all,  but  pulse 
rose,  patient  became  cyanotic;  anesthesia  stopped;  better;  silk 
ligature  around  vessel  feeding  lower  lobe;  search  for  artery 
of  middle  lobe  not  pressed  on  account  of  patient's  condition. 
In  view  of  contamination  of  pleural  cavity,  drainage  decided 
on;  counter  opening  in  eighth  intercostal  space;  short  cigarette 
drain  and  two  split  rubber  tubes  introduced;  main  wound  closed; 

*  May  15.  Thoracoplasty  under  regional  anesthesia.  Ribs  run  almost 
!)erpendicularly  upward.  Large  Schede  incision  required.  Resection  of 
tenth  to  sixth  ribs  inclusive;  doing  nicely;  will  soon  return  to  the  country 
sanatorium. 
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rubber  dam  over  drains;  large  dressing;  differential  pressure 
after-treatment  for  fifteen  hours.  First  day  satisfactory;  then 
rise  of  temperature  and  subcutaneous  emphysema  of  right  side 
of  abdomen  and  scrotum,  also  up  to  right  side  of  neck;  some 
dyspnoea.  Third  day  middle  of  intercostal  wound  reopened; 
exit  of  serous  fluid  with  air;  no  communication  from  drainage 
canal  to  upper  cavity,  into  which  two  rubber  tubes  are  intro- 
duced; lower  lobe  of  lung  had  already  become  tightly  adherent 
to  chest  wall;  gradual  improvement. 

March  15.  Beginning  to  inhale  superheated  air  produced 
by  electric  hot-air  douche,  four  times  in  twenty-four  hours, 
gradually  up  to  forty-five  minutes  each  time;  improvement 
continues;  sputum  reduced  to  30  to  60  c.c.  twenty-four  hours. 
Wounds  closed;  has  gained  in  weight;  sleeps  all  night. 
Thoracoplasty  deferred  for  the  present. 

Regarding  the  technique  of  the  operation,  it  must  be  stated 
that  it  is  not  as  simple  in  the  human  being  as  it  is  in  the  dog. 
In  the  latter  the  pulmonary  lobes  are  clearly  divided;  broad, 
pleuritic  bands,  if  present,  can  be  easily  and  safely  cut  and 
the  bronchus  with  accompanying  vessels  exposed.  In  man 
the  lobes  of  the  lung  often  form  a  unit,  with  adhesions  between 
them,  the  thicker  the  oftener  attacks  of  pleurisy  have  been 
experienced.  The  interlobar  space  can  be  entered,  but  the 
bronchus  with  its  vessels  is  not  always  reached  without  injury 
to  the  lung  tissue;  and  when  thoroughly  exposed,  the  bronchus 
may  be  found  covered  by  a  few  enlarged  and  inflamed  lymph 
nodes,  as  in  my  Case  III,  which  render  isolation  of  the  artery 
in  the  depth  difficult,  if  not  impossible.  Besides,  the  variations 
in  the  division  of  the  pulmonary  artery,  so  thoroughly  discussed 
by  Schumacher  in  his  lucid  article  {loc.  cit.),  leave  the  surgeon 
in  doubt  whether  all  the  vessels  that  should  be  tied  have  been^ 
tied. 

In  view  of  these  facts  the  desire  to  reach  the  right  and  left 
arteries  before  their  division  into  branches,  viz.,  nearer  the  heart,' 
was  but  natural.    This  desire  has  become  all  the  more  intense, 
since  two  patients  with  bronchiectasis  lately  have  come  under 


I 


MEYER:    SURGERY   OF   THE   PULMONARY   ARTERY 


241 


treatment,  in  whom  a  strict  localization  of  the  trouble  has  thus 
far  been  impossible.  One  has  been  operated  upon  repeatedly 
for  a  bronchiectatic  lung  abscess  on  the  right  side  before  coming 
under  my  care;  the  other  has  an  affection  also  of  the  right  lung 
with  a  pulmonary  hemorrhage  off  and  on,  and  clinical  signs  of 
disease  pointing  to  the  right  middle  and  upper  lobe. 

The  experimental  work  which  I  have  carried  out  with  Dr. 
Rehling  within  the  last  few  months,  has  in  part  been  directed 
toward  the  solution  of  this  question.  Anatomical  studies  have 
shown  that  it  will  be  best  for  the  purpose  in  view  to  ligate  the 
trunks  themselves  of  either  of  the  two  arteries.  This  is  best 
done  within  the  pericardium. 

III.  Intrapericardial  ligation  of  the  main  trunk  of  the  left  and 
right  pulmonary  artery  {experimental) . 

In  dogs  it  is  a  comparatively  easy  matter,  after  having 
entered  the  pericardium,  through  a  left  intercostal  incision  in 
the  fourth  space  between  the  left  phrenic  plexus  and  the  left 
pneumogastric  nerve,  to  separate  the  left  portion  of  the  peri- 
cardium, after  a  very  superficial  incision  of  its  turning  fold, 
for  about  i  cm.  from  the  left  pulmonary  artery,  and  then 
surround  the  vessel  with  a  ligature.  (Not  infrequently  the  left 
pulmonary  artery  in  dogs  divMes  a  few  millimetres  outside  of 
the  pericardium  and  can  then  of  course  be  tied  there  to  ad- 
vantage.) Closing  the  artery  suddenly  has  no  influence  on  the 
heart's  action  and  respiration,  as  proven  by  many  experiments. 
If  the  ligature  drawn  around  the  vessel  has  not  been  tied,  but 
made  use  of  for  gentle  traction,  the  right  pulmonary  artery 
can  be  best  surrounded  with  a  thread  below  the  left  on  its  course 
downward  and  backward  before  it  reaches  the  posterior  aspect  of 
the  ascending  aorta.  The  same  can  be  accompHshed  from  above 
the  left  pulmonary  branch  by  dissecting  off  the  pericardium  up- 
ward; but  this  maneuvre  is  dangerous,  in  view  of  the  missing 
sheath  of  the  vessels,  and  their  great  thinness  (hemorrhage). 
The  advance  from  below,  therefore,  has  appeared  safer  to  us. 
The  first  and  most  important  rule  for  this  work  is,  after  the 
pericardial  fold  has  been  nipped,  to  proceed  absolutely  bluntly 
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with  a  curved  forceps  or  scissors,   slowly  and  gently.     Only 
in  this  way  can  a  sudden  severe  hemorrhage  be  avoided. 

Work  on  human  cadavers,  done  at  the  morgue,  and  made 
possible  through  the  courtesy  of  Dr.  S.  W.  Schultze,  of  the 
Board  of  Health,  has  shown  us  that  the  left  pulmonary  artery, 
with  Trendelenburg's  incision,  is  as  thoroughly  accessible  in 
man  as  in  animals,  at  least  in  the  frozen  cadaver,  although  the 
field  of  operation  is  pretty  low  if  aorta  and  pulmonary  artery 
have  not  been  lifted  up  with  a  rubber  tube  in  the  transverse 
sinus  of  the  pericardium  (see  above,  Trendelenburg's  operation). 
But  the  right  main  branch  makes  such  a  sweeping  curve  down- 
ward and  backward  that  it  seems  unwise  and  unsafe  to  attempt 
here  anything  like  what  could  be  successfully  done  in  the  dog. 
A  hemorrhage  coming  from  the  right  pulmonary  artery  at  this 
place  would  most  likely  mean  the  death  of  the  patient  on  the 
table,  except  the  quick  temporary  compression  of  superior  and 
inferior  vena  cava  would  allow  the  operator  to  find  the  tear 
and  close  it  by  suture.  We  have,  therefore,  attempted  to  reach 
the  right  pulmonary  artery  on  its  further  course.  There  are 
two  ways  open,  one  within  the  pericardium,  the  other  outside 
of  the  same.  The  first  place  can  be  reached  from  the  front,  the 
latter  from  behind.  Making  it  a  postulatum  that  such  an 
operation  should  not  be  too  severe,  the  advance  from  behind 
has  not  been  favored.  We  have,  therefore,  chosen  in  our  experi- 
mental work  to  advance  from  the  anterior  side  and  ligate  the 
artery  within  the  pericardium  in  the  following  manner:  Right 
intercostal  incision  in  the  fourth  space;  incision  of  pericardium 
{low  down  to  avoid  hemorrhage),  splitting  of  the  pericardium 
upward  until  ascending  aorta  and  superior  vena  cava  are  properly 
exposed.  If  these  two  vessels  are  then  gently,  without  com- 
pressing them,  separated  with  blunt  retractors  or  the  fingers, 
the  right  auricle  being  held  down  and  its  fibrillation  kept  under 
control  with  a  small  gauze  mop,  the  transversely  running 
right  pulmonary  artery  becomes  clearly  visible  in  the  depth 
(Fig.  i),  and  can  be  surrounded  with  a  ligature  (Fig.  8).  At 
the  present  moment  this  kind  of  approach  seems  to  us  to  repre- 


MEYER:    SURGERY    OF    THE   PULMONARY   ARTERY 


243 


Fig.  8. — Ligation  of  right  pulmonary  artery  within  the  pericardium. 
Illustration  somewhat  diagrammatic.  Cadaver  operation,  with  help  of  a 
cur\'ed  combination  incision  through  first  right  intercostal  space  and  division 
plus  resection  of  second  till  fourth  costal  cartilage  with  adjacent  portion  of 
ribs.  Body  turned  on  left  side  (not  shown  in  picture),  the  right  shoulder 
and  hip  being  supported  by  blocks.  Pericardial  wound  lengthened  upward 
and  to  the  right  as  far  as  the  finger  introduced  will  find  an  open  space.  This 
brings  field  of  operation  well  into  view.  By  retracting  ascending  aorta  with 
a  blunt  hook  toward  the  median  line  and  the  superior  vena  cava  outward 
the  large  right  pulmonary  artery,  running  horizontally  across  the  field, 
becomes  clearly  visible  in  the  depth. 
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sent  the  most  favorable  one.  After  some  experience  this  Hgation 
took  us,  from  the  beginning  of  the  operation  to  the  appHcation 
of  the  dressing,  half  an  hour;  the  dog  recovered.^ 

A  little  further  peripherally  the  right  pulmonary  artery 
divides  into  a  superior  and  inferior  branch  which  might  be 
reached  either  from  within  the  pericardium  by  pulling  the 
main  trunk,  which  is  surrounded  by  a  thread  (Fig.  8),  gently 
forward  and  toward  the  median  line,  retracting  at  the  same 
time  the  superior  vena  cava  outward,  or  outside  of  the  peri- 
cardium through  an  incision  of  the  pleura,  right  above  the 
vena  azygos  (see  Fig.  q  with  legend).  More  experimental  work 
must  clear  up  this  point. 

I  would  like  to  mention  here  a  rather  strange  observation. 
After  ligation  of  the  main  branch  of  the  pulmonary  artery  (left) 
we  had  expected  a  reduced  hemorrhage  (return  blood)  on  punc- 
turing the  bloodvessels  that  run  on  either  side  of  the  bronchus. 
This  was  not  so.  It  bled  freely  so  that  we  had  to  ligate.  Where 
did  this  blood  come  from?  We  had  beyond  doubt  securely 
closed  the  artery,  for  the  vessel  was  divided  between  two  liga- 
tures, and  when  the  dog  was  killed  at  the  end  of  the  experiment 
by  stopping  the  differential  pressure  the  anatomical  condition 
was  carefully  investigated.  It  did  not  bleed  synchronously 
with  the  respiration  so  that  we  could  exclude  distension  and 
collapse  of  the  lung  being  responsible  for  the  phenomenon.  It 
is  further  hardly  conceivable  that  the  small  bronchial  arteries, 
though  coming  directly  from  the  aortic  arch,  should  throw  such 
an  amount  of  blood  into  the  lung  as  to  produce  a  hemorrhage  of 
such  intensity;  besides,  as  far  as  known,  there  exists  no  com- 
munication between  pulmonary  and  bronchial  arterial  system,  for 
obvious  reasons,  as  the  one  carries  venous  and  the  other  arterial 
blood.  The  left  lung  also  did  not  become  so  profoundly  anemic 
in  several  experiments  as  did  the  right  lung  after  intrapericardial 

1  Killed  two  weeks  after  operation.  Right  pulmonary  artery  firmly  closed 
by  ligature.  Upper  and  middle  lobe  tightly  adherent  to  costal  pleura;  lower 
one  still  free.  Pronounced  increase  of  connective  tissue  in  two  upper  lobes; 
less  in  lower.     (Report  by  Dr.  Fred.  E.  Sondern.) 
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ligation  (one  observation).  We  had  no  time  to  repeat  these 
experiments  much  to  our  regret,  and  did  not  test  the  branches 
of  the  right  pulmonary  artery  alongside  the  bronchi,   as  we 


Fig.  9. — Situs  mediastinalis  in  a  child,  right  side  view.  Almost  the  entire 
right  half  of  the  thorax  removed,  and  right  lung  cut  off  at  its  root.  Note 
right  phrenic  nerve  running  parallel  with  superior  vena  cava,  also  rectangular 
entrance  of  vena  azygos  into  this  vessel.  Incision  through  costal  pleura  above 
vena  azygos  added;  through  this  window  the  trachea  is  seen.  Below  the 
vena  azygos  appears  the  bundle  of  divided  bronchi  with  branches  of  right 
pulmonary  artery  and  vein.  A  few  lymphatic  glands  hug  the  right  border 
of  the  large  vein.  By  pulling  the  angle  between  vena  azygos  and  superior 
vena  cava  downward  and  to  the  right  and  the  trachea  to  the  left  with  a  blunt 
retractor,  the  place  is  reached  where  the  right  pulmonary  artery  divides  into 
an  upper  and  lower  branch,  still  within  the  pericardium.  The  right  uppermost 
turn  of  the  pericardium  must  first  be  divided  before  the  division  of  the  vessel 
comes  into  view.  (Taken  from  the  book  on  Topographic  Anatomy,  by  Oscar 
Schultze.) 
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wanted  our  dog  to  live,  if  possible.  I  therefore  mention  the 
observation  here  for  what  it  may  be  worth.  If  corroborated, 
then  there  must  be  some  kind  of  collateral  circulation  in  the 
left  lung  of  the  dog.  And  if  the  same  anatomical  condition 
should  exist  in  man,  it  would  help  to  explain  how  patients 
with  partial  or  rather  gradual  severe  pulmonary  embolisms 
may  recover. 

In  the  human  being  the  right  heart  is  situated  almost  entirely 
behind  the  sternum.  Trendelenburg's  incision  transferred  to 
the  right  side  will  not  give  sufficient  approach,  not  even  in  the 
cadaver.  Longer  incisions,  too  (see  Fig.  2h  and  c),  were  found 
unsatisfactory.  They  may  allow  the  operator  to  reach  the  right 
pulmonary  artery  in  the  upper  part  of  the  pericardium  but  will 
never  give  him  sufficient  room  in  the  living  for  satisfactory 
control  of  the  deep-seated  operating  field  in  case  of  emergency. 
Only  by  means  of  a  trap-door  will  the  right  heart  and  large 
bloodvessels  within  the  pericardium  become  so  thoroughly 
exposed  that  gentle  handling  and  operating  on  them  is  rendered 
possible  (see  Fig.  2d).  The  wall  of  the  pulmonary  artery  and 
its  branches  is  thin  like  that  of  a  vein.  In  the  frozen  cadaver 
the  Dechamp  needle  easily  penetrates  the  vessel  in  the  attempt 
at  surrounding  it.  Dechamp's  needle  must  have,  for  this  work, 
a  special  length  and  special  curve,  also  a  very  blunt  point,  in 
order  to  avoid  hemorrhage.  Perhaps  it  will  be  best  for  the  oper- 
ator to  surround  in  the  living  patient  the  right  pulmonary  artery, 
which  at  this  place  is  about  the  size  of  a  man's  thumb  and 
flanked  on  either  side  with  fat,  with  his  right  forefinger  intro- 
duced from  below  upward.  Extreme  gentleness  and  careful, 
slow,  and  always  blunt  advance  are  absolute  requirements. 
If  men  react  as  dogs,  no  shock  will  follow  the  tightening  of 
the  ligature.  Whether  a  strong  silk  suture  or  a  piece  of  tape 
or  a  fascia  graft  or  even  a  small  aluminum  clamp  should  be 
made  use  of  for  closing  the  vessel  only  practical  experience  on 
the  living  can  decide. 

Two  main  questions  arise  with  regard  to  this  kind  of  ligation. 
One  of  them  is:     Is  the  disease  sufficiently  grave  to  warrant 
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this  intrapericardial  ligation  of  the  pulmonary  vessels?  The 
other  is:  Has  the  surgeon  the  right  to  cut  off  the  flow  of  blood 
to  the  non-affected  lobes  of  the  lung?  The  first  question  can 
be  answered  decidedly  in  the  affirmative:  it  is  sufficiently  grave. 
Experience  must  show  whether  dangerous  reflexes  might  mar 
the  result  of  the  work  in  man;  possibly  an  appUcation  of  a 
I  per  cent,  novocain  solution,  or  even  a  stronger  cocain  solution 
at  and  around  the  field  of  operation,  inside  the  pericardium, 
may  help  to  overcome  this  danger. 

More  difficult  is  the  answer  to  the  second  question.  In  order 
to  render  it,  the  pathologists  must  tell  us  whether  the  upper 
lobe  is  really  entirely  healthy  in  the  majority  of  these  cases. 
It  is  surely  a  fact  that  they  have  been  found  involved.  But 
assuming,  for  argument's  sake,  that  they  are  not,  that  they 
represent  an  unaffected  part  of  the  lung,  then  we  know  from 
experimental  surgery  that  the  sudden  dropping  out  of  the  work 
of  one  entire  lung,  as  in  total  pneumectomy,  is  so  easily  borne 
by  the  animals,  that  on  the  first  day  after  the  operation  they 
bark  and  move  about  as  vigorously  as  if  nothing  had  happened. 
We  have,  as  is  well  known,  an  abundance  of  lung  and  get  along 
nicely  with  one  lung.  Naturally,  if  both  lower  lobes  are  the 
seat  of  the  disease  the  peripheral  ligation  must  remain  the 
operation  of  choice. 

Observations  have  not  been  carried  out  sufficiently  long,  of 
course,  to  allow  conclusions  as  to  the  real  value  of  the  ligation 
of  branches  of  the  pulmonary  artery  in  the  treatment  of  bron- 
chiectasis. We  must  not  forget  that  the  bronchial  walls,  which 
are  the  seat  of  the  disease,  are  nourished  by  the  bronchial 
arteries  and  that  the  pulmonary  vessels  attend  to  nothing  but 
to  transporting  to  the  lung  venous  blood  for  ventilation.  If 
after  Hgation  of  the  main  trunks,  prolonged  inhalation  of  super- 
heated air  and  subsequent  collapse  therapy  by  means  of  thoraco- 
plasty, the  disease  should  not  be  cured,  but  the  symptoms  only 
alleviated,  then  this  procedure  should  take  second  place,  and 
all  efforts  should  be  concentrated  on  the  last  operative  possi- 
biHtv: 
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E.  Pneumectomy.  Personally  I  believe  that  we  shall  learn 
to  do  this  operation  also  in  the  human  being  with  less  danger 
than  many  investigators  have  attached  to  its  performance. 
If  the  vagus  reflexes  and  those  from  the  sympathetic  system 
can  be  overcome,  possibly  also  with  the  help  of  cocain  or  its 
derivatives,  there  is  no  reason  why  man  should  not  stand  the 
operation  as  well  as  animals,  since  we  have  learned  how  to  make 
the  bronchial  stump  airtight  after  amputation  of  the  lung. 
Efforts  of  surgeons  operating  in  this  field  will  certainly  move 
in  that  direction  in  the  near  future. 


ARTERIOVENOUS   ANASTOMOSIS  FOR  THREATENED 
GANGRENE   OF   THE   FOOT 


By  LEONARD   FREEMAN,    M.D, 

DENVER,    COLORADO 


Reversal  of  the  circulation  has  been  attempted  in  but  50 
or  60  published  cases  of  incipient  or  fully  developed  gangrene 
of  the  extremities,  and  the  results  apparently  have  been  so  con- 
flicting that  the  value  of  the  operation  is  still  under  discussion. 
The  following  case  is  reported  with  the  idea  of  adding  to  the 
clinical  evidence  from  which  final  conclusions  must  largely  be 
drawn. 

About  two  years  ago  a  Russian  Jew,  aged  thirty-nine  years, 
developed  "  Raynaud's  disease. "  The  left  hand  was  cold,  numb, 
cyanotic,  and  painful,  and  finally,  the  tips  of  several  fingers 
became  gangrenous.  Without  treatment  the  difficulty  gradually 
disappeared,  lea\ing  a  few  smooth,  white  scars  only. 

Six  months  later  severe  pain  was  felt  in  the  calf  of  the  right 
leg,  soon  shifting  to  the  vicinity  of  the  large  toe;  and  during 
the  next  year  or  so  extensive  gangrene  of  the  foot  slowly 
appeared,  which  finally  necessitated  amputation  of  the  leg 
below  the  knee  on  July  6,  191 2. 

Recovery  was  prompt;  but  in  the  course  of  three  or  four 
months,  to  the  consternation  of  the  patient,  similar  trouble 
began  in  the  left  foot.  On  December  26,  191 2,  the  foot  was 
cold,  numb,  and  cyanotic,  and  no  arterial  pulsation  could  be 
detected.  Gangrene,  with  ulcerations  about  the  nails,  was  just 
beginning  at  the  tips  of  the  first  and  second  toes,  shading  off 
toward  their  bases  into  a  slight  bluish  discoloration,  without 
even  a  suggestion  of  a  line  of  demarcation.  There  was  continu- 
ous and  exhausting  pain. 
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Through  the  newspapers  the  patient  had  heard  of  reversal 
of  the  circulation  in  cases  like  his  own,  and  insisted  upon  having 
this  done  before  consenting  to  an  amputation.  Although  faith 
in  the  procedure  was  lacking,  it  was  decided  to  try  it,  on  the 
principle  that  if  the  chance  of  success  was  small  the  danger  of 
doing  harm  was  equally  so. 

On  December  28,  191 2,  assisted  by  Dr.  O.  M.  Shere,  a  lateral 
anastomosis  was  done  between  the  femoral  artery  and  vein, 
about  the  middle  of  the  thigh,  the  vein  being  exposed  peri- 
pherally, as  far  as  practicable,  and  its  lateral  branches  tied. 
In  order  to  prevent  the  blood  from  returning  immediately 
toward  the  trunk,  the  vein  was  proximately  ligated,  but  the 
artery  was  not  disturbed,  thus  preserving  any  remaining 
circulation  which  might  exist. 

For  lack  of  finer  material,  a  No.  12  needle  with  No.  16  silk 
thread  were  employed.  These  were  soaked  in  liquid  vaseline, 
which  was  also  smeared  liberally  over  the  exposed  tissues. 
After  isolating  sections  of  the  vessels  with  rubber-covered  clamps 
and  removing  the  adventitia,  oval  openings  were  snipped  from 
their  corresponding  sides  with  iridectomy  scissors,  the  blood 
washed  out  with  normal  salt  solution  in  a  medicine  dropper, 
and  the  anastomosis  completed  by  a  sort  of  reversed  gastro- 
enterostomy stitch,  which  turned  the  edges  of  the  intima  out- 
ward, leaving  a  smooth  surface  internally.  One  or  two  extra 
stitches  were  required  when  the  clamps  were  removed.  The 
blood  immediately  passed  in  a  full  stream  through  the  opening, 
a  strong  pulsation  being  seen  and  felt  in  both  artery  and  vein 
as  far  as  they  could  be  followed. 

On  the  next  morning,  somewhat  to  our  surprise,  the  skin  of 
the  foot,  which  previously  had  been  cold  and  cyanotic,  was 
warm  and  pinkish  in  color,  although  the  veins  of  the  leg  were 
not  distended  and  no  pulsation  could  be  felt  anywhere.  The 
pain  and  numbness  had  largely  disappeared  and  it  was  plainly 
evident  that  a  marked  change  for  the  better  had  occurred. 
The  patient  stated  that  he  could  feel  warmth  and  sensation 
returning  a  few  hours  after  the  operation. 
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This  improvement  lasted  for  several  weeks,  although  it  be- 
came gradually  less  manifest  as  time  progressed.  A  distinct 
line  of  demarcation  rapidly  formed  at  the  base  of  the  large  toe 
and  somewhat  lower  down  on  the  second  toe.  Altogether,  it 
seemed  Ukely  that  a  satisfactory  result  might  be  obtained; 
but  to  our  disappointment  the  old  condition  slowly  returned, 
the  line  of  demarcation  disappearing  and  the  gangrene  pro- 
gressing onto  the  dorsum  of  the  foot,  requiring  removal  of  the 
leg  below  the  knee  on  February  26.  1913,  eight  and  one-half 
weeks  after  the  original  operation. 

Before  amputating,  an  incision  was  made  over  the  anastomosis 
in  order  to  observe  its  condition,  it  being  argued  that  if  blood 
was  still  passing  into  the  vein  a  lower  amputation  might  be  done 
than  if  the  opening  was  obliterated.  On  making  a  sUt  into  the 
vein  blood  flowed  freely  from  below,  but  the  anastomosis  was 
evidently  closed.  A  soft  dark  clot,  about  the  size  of  a  small 
bean,  was  found  adherent  to  the  anastomotic  site  by  its  upper 
extremity.  An  examination  of  this,  made  by  Dr.  Phillip  Hill- 
kowitz,  revealed,  "an  inner  core  consisting  of  red  cells  and 
leukocytes"  surrounded  by  "a  broad  zone  of  young  fibroblasts 
imbedded  in  a  structureless  stroma,"  showing  that  "the  clot 
had  been  formed  several  weeks  before  removal."  The  char- 
acter of  this  thrombus  hence  pointed  to  a  comparatively  recent 
origin,  and  indicated  that  the  circulation  through  the  anastomosis 
perhaps  had  been  efficient  for  a  time  at  least. 

A  careful  dissection  of  the  amputated  leg,  made  by  Dr.  Shere, 
showed  marked  sclerosis  of  the  arteries  and  obUteration  of  their 
lumina. 

The  further  progress  of  the  case  was  uneventful. 

Between  50  and  60  arteriovenous  anastomoses  for  established 
or  threatened  gangrene  have  been  reported,  the  former  opera- 
tions merely  being  done  in  the  questionable  expectation  of  sav- 
ing more  of  the  limb  than  ordinarily  would  be  possible.  The 
great  majority  of  these  cases  have  terminated  unfavorably, 
in  that  the  circulation  of  the  affected  part  underwent  no  imme- 
diate improvement,  or  the  improvement  was  but  temporary. 
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This  lack  of  success  has  been  attributed  to  a  variety  of  causes 
— to  an  improper  selection  of  cases,  to  defective  technique,  to 
immediate  or  secondary  thrombosis,  to  lack  of  post-operative 
care,  etc.— but  most  surgeons  prefer  to  believe  that  it  is  due  to 
inherent  deficiencies  in  the  operation  itself.  Among  the  appar- 
ently successful  cases,  a  number,  when  considered  from  an 
unbiased  standpoint,  are  open  to  serious  question,  some  being 
unconvincing  and  others  having  been  reported  too  soon  to  be 
of  value.  Bernheim^  places  the  apparent  successes  at  30  per 
cent.;  but  in  the  estimation  of  many  others  this  is  much  too 
high,  and  the  real  successes,  if  any,  are  probably  far  below  this. 

It  has  been  demonstrated  with  reasonable  certainty  that  a 
limited  quantity  of  arterial  blood  may  penetrate  to  the  terminal 
ramifications  of  the  femoral  vein  after  its  junction  with  the 
artery  (2  to  4  per  cent,  according  to  Rothmann).  It  hardly 
seems  justifiable,  however,  to  assume  that  it  will  continue  to 
do  so,  at  least  in  adequate  amount,  after  the  numerous  lateral 
anastomotic  veins  have  had  time  to  become  dilated,  thus  carry- 
ing the  blood  back  toward  the  trunk  by  a  much  easier  and  shorter 
route.  Nevertheless,  it  might  be  imagined  that  in  certain  individ- 
uals these  veins  are  unusually  few  in  number  or  small  in  caliber, 
and  that  under  such  conditions  a  reversal  of  the  circulation  would 
be  satisfactory  in  its  ultimate  as  well  as  in  its  immediate  effects. 
In  order  to  reduce  the  number  of  these  lateral  veins,  it  has  been 
suggested  that  as  many  as  possible  be  tied  at  the  time  of  the 
operation,  as  was  done  in  the  case  just  reported.  This  is,  of 
course,  proper  enough  as  far  as  it  goes;  but  one  cannot  tie  them 
all,  and  it  is  questionable  if  the  obliteration  of  a  few  is  of  suffi- 
cient importance  to  justify  the  extra  time  and  manipulation 
required. 

It  is  doubtful  if  the  successful  cases  reported  in  connection 
with  the  upper  extremities^  are  of  much  value,  because  sponta- 
neous recovery  from  beginning  gangrene  of  the  fingers  is  not 


1  Ann.  Surg.,  Feb.  19 12. 

2  Bemheim,  Jour.  Amer.  Med.  Assoc.,  February,  1913,  p.  360;  Wieting, 
Zent.  £.  Chin,  1913,  No.  12,  p.  450. 


freeman:  arteriovenous  anastomosis  253 

of  uncommon  occurrence.  In  fact,  in  the  case  just  described, 
it  will  be  recalled  that  without  treatment  of  any  sort  the  dis- 
appearance of  a  marked  lesion  of  this  kind  was  so  complete 
that  only  a  few  smooth,  white  scars  remained.  Similar  recoveries 
have  also  been  seen  by  the  writer  and  by  many  others  in  con- 
nection with  beginning  gangrene  of  the  toes,  especially  under 
the  favorable  influence  of  rest,  posture,  improved  nutrition, 
and  stimulation  of  the  circulation,  which,  it  should  be  remem- 
bered, are  hkewise  taken  advantage  of  following  arteriovenous 
anastomosis. 

In  estimating  the  worth  of  the  operation  it  should  also  be 
borne  in  mind  that  some  of  the  apparently  beneficial  effect 
may  be  due  merely  to  obstruction  of  the  venous  circulation. 
For  instance,  von  Oppel  tied  the  popliteal  vein  in  a  case  of 
threatened  gangrene  of  the  foot,  the  procedure  being  shortly 
followed  by  a  return  of  warmth,  color,  and  sensation  to  the 
affected  part,  together  with  the  disappearance  of  the  pain  which 
had  previously  existed — phenomena  which,  according  to  Davier, 
most  certainly  indicate  the  success  of  an  arteriovenous  anasto- 
mosis. In  this  connection,  Moskowicz  says:^  ''It  is  more 
probable  that  Wieting's  anastomosis  between  the  femoral  artery 
and  vein  owes  its  effectiveness  more  to  the  passive  hyperemia 
from  ligation  of  the  vein  than  to  an  actual  reversal  of  the  circu- 
lation." 

From  theoretical  considerations  and  from  the  results  so  far 
obtained  in  arteriovenous  anastomosis  for  threatened  gangrene 
of  the  extremities,  the  following  conclusions  may  fairly  be 
drawn : 

1.  Although  the  procedure  is  justifiable  in  a  few  well-selected 
cases,  it  seldom  has  been  followed  by  success,  and  even  then  its 
real  value  may  be  questioned  owing  to  the  fact  that  sponta- 
neous recoveries  occasionally  occur — with  as  much  frequency, 
perhaps,  as  do  operative  successes. 

2.  Owing  to  the  uncertainty  of  the  value  of  the  operation 
one  should  at  least  endeavor  to  do  as  little  harm  as  possible. 

*  Zent.  f.  Chir.,  1913,  No.  14,  p.  507. 
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Hence,  from  this  point  of  view,  it  is  better  to  do  a  side-to-side 
anastomosis,  or  to  implant  the  distal  end  of  the  vein  into  the 
side  of  the  artery,  rather  than  to  unite  the  two  vessels  end-to- 
end;  thus  preserving  to  the  limb  its  remaining  arterial  circula- 
tion, however  little  that  may  be. 

3.  According  to  our  present  knowledge,  operations  upon  the 
upper  extremities  should  be  considered  with  reservation,  owing 
to  the  comparative  frequency  of  spontaneous  recoveries. 


ARTERIOVENOUS  ANASTOMOSIS 


255 


DISCUSSION 

Dr.  Fred  B.  Lund,  Boston. 

I  was  immensely  interested  in  Dr.  Stewart's  experience  with  suture 
of  the  heart.  I  have  never  had  an  opportunity  to  suture  the  heart, 
but  I  was  glad  to  hear  him  emphasize  thorough  exploration.  I  recall 
a  man  stabbed  below  the  heart,  where  the  exploration  seemed  to 
indicate  that  the  pleura  or  pericardium  was  not  injured.  He  sat 
up  on  the  tenth  day  and  suddenly  died. 

With  regard  to  the  operation  on  the  chest,  Parham  and  Matas 
first  emphasized  the  positive  pressure  methods  in  operations  involving 
tumors  of  the  chest  wall.  Parham  published  in  i8q8  a  magnificent 
paper.  Since  then  the  positive  pressure  cabinets  have  been  used, 
but  the  operations  are  rare  and  the  apparatus  is  expensive.  The 
Meltzer-Auer  intratracheal  insufflation  anesthesia  is  even  better  as  it 
has  the  advantage  over  the  positive  pressure  cabinet  that  the  patient 
can  stop  breathing  if  he  wants  to.  The  case  in  which  I  opened  the 
pleura,  besides  doing  this  a  number  of  times  in  infected  cases,  was 
in  a  sarcoma  of  the  chest  wall,  in  which  there  were  no  adhesions  of 
the  lung  to  the  tumor;  it  necessitated  the  removal  of  the  tumor  with 
three  ribs.  The  lung  was  blown  up  during  the  operation,  which  was 
accomplished  without  shock,  and  at  the  close  of  the  operation  the 
lung  was  allowed  to  collapse  a  little,  cleared  out  and  pumped  up 
again.  The  patient  is  in  perfect  health  with  no  recurrence.  I  want 
particularly  to  emphasize  the  importance  of  intratracheal  anesthesia 
where  the  pleura  is  widely  opened  and  where  there  are  no  adhesions 
of  the  lung  to  the  chest  wall. 


Dr.  Howard  Lilienthal,  New  York  City. 

A  word  about  the  arteriovenous  anastomosis.  In  the  first  place 
I  wish  to  compliment  Dr.  Freeman  on  the  fairness  with  which  he 
has  presented  the  matter.  Two  years  ago  in  Denver  the  whole  method 
received  pretty  severe  handling  and  I  did  not  think  I  would  ever 
perform  the  operation  again  but  have  since  changed  my  mind.  I 
have  had  two  cases  which  will  be  reported  later.  From  my  experience 
and  that  of  others  in  New  York  the  matter  of  technique  is  probably 
of  far  greater  importance  than  has  been  suggested  by  the  various 
writers  on  the  subject.  In  the  first  place  it  is  important  to  use  the 
very  finest  needles  that  can  be  handled,  No.  13  or  No.  14;  secondly, 
000000  silk  should  be  the  suture  material  and  this  should  be  well 
vaselined.     We  may  expect  favorable  results  from  this  operation 
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by  the  end-to-end  and  not  by  the  side-to-side  or  side-to-end  suture. 
If  operation  is  performed  end-to-end  you  will  have  a  good  current 
running  through  the  vessel  with  a  minimum  chance  of  later  throrn- 
bosis.  If  we  are  to  succeed  I  think  it  must  be  by  the  end-to-end 
operation  without  any  tension  on  the  vessels.  I  thought  I  was  the 
first  to  perform  this  operation  about  seven  years  ago  and  reported 
the  case,  but  found  before  printing  that  another  case  had  antedated 
mine,  that  of  Dr.  Hubbard,  of  Boston.  I  was,  however,  the  first  to 
use  the  fine  suture  and  needle.  I  lost  my  first  patient,  and  my  second 
and  third  operations  were  performed  a  few  months  ago  with  apparent 
improvement.  In  thrombo-angiitis,  which  is  a  progressive  and  incur- 
able disease,  all  we  can  do  is  to  put  off  the  evil  day  of  amputation 
and  make  the  patient  as  comfortable  as  possible.  In  my  second  case 
I  demonstrated  by  amputation  of  the  great  toe  five  weeks  after  opera- 
tion that  there  was  a  brisk  circulation  in  that  foot,  for  I  had  spurting 
vessels  and  circulation  in  the  great  toe  after  the  anastomosis.  I  have 
amputated  many  toes  for  this  disease  but  I  have  never  before  had  to 
tie  a  single  vessel.  In  this  case  there  was  profuse  hemorrhage.  One 
vessel  had  to  be  ligated  and  I  am  convinced  that  this  was  due  to  the 
fact  that  the  anastomosis  was  still  functionating.  I  believe  the  opera- 
tion should  be  given  a  further  test. 

Dr.  James  E.  Thompson,  Galveston,  Texas. 

In  reference  to  Dr.  Stewart's  paper,  I  should  like  to  mention  the 
observation  that  has  made  me  doubt  whether  a  large  number  of 
recoveries  after  suture  of  the  heart  were  in  reality  cases  of  perforation 
of  the  auricular  or  ventricular  cavities.  A  case  seen  two  years  ago 
was  one  in  point.  At  the  time  of  operation  we  were  positive  that  the 
right  ventricle  was  penetrated  just  below  the  point  of  origin  of  the 
pulmonary  artery.  The  opening  was  sutured.  The  patient  lived 
almost  two  months  and  during  the  early  part  of  the  convalescence 
we  were  hoping  from  day  to  day  that  recovery  would  occur.  At  the 
autopsy  a  purulent  pericarditis  and  purulent  pleurisy  were  found 
and  although  we  had  been  absolutely  certain  that  the  ventricle  had 
been  perforated,  the  wound  was  found  to  occupy  the  interventricular 
septum.  As  far  as  possible  I  believe  this  distinction  of  perforating 
and  non-perforating  wounds  should  be  made. 

I  was  particularly  pleased  and  interested  in  Dr.  Freeman's  presenta- 
tion of  his  subject;  it  is  one  of  prime  importance  to  us.  In  looking 
over  the  literature  of  these  cases  it  seems  to  me  that  results  of  arterio- 
venous anastomosis  are  so  disappointing  as  to  leave  us  almost  hope- 
less. The  crucial  point  hangs  on  whether  the  arterial  blood-pressure 
is  high  enough  to  force  the  blood  along  the  veins  as  far  as  the  capil- 
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laries,  and  further  on  how  large  an  area  of  capillary  circulation  it  is 
capable  of  irrigating.  A  small  trickle  of  blood  from  an  atheromatous 
artery  is  not  capable  of  reaching  the  periphery.  In  many  instances 
it  is  incapable  of  passing  the  first  set  of  valves  in  the  veins.  We  may 
say  with  certainty  that  if  the  blood  pressure  is  low,  the  arterial 
blood  will  never  reach  the  capillaries.  In  a  large  number  of  these 
cases  the  artery  is  so  atheromatous  that  it  cannot  be  used  at  all  with 
safety.  Unless  we  can  find  some  accurate  means  of  determining  the 
patency  of  these  arteries  we  shall  never  be  able  to  attack  such  cases 
in  a  common-sense  manner.  . 

Mr.  Alexis  Thomson,  Edinburgh,  Scotland. 

I  would  just  like  to  relate  an  interesting  experience  in  relation  to 
the  reversal  of  the  circulation  in  a  woman  who  had  threatening 
gangrene  of  the  lower  extremity.  There  was  an  anastomosis  made  of 
the  femoral  artery  and  vein  at  the  apex  of  Scarpa's  triangle  and  the 
patient  was  considerably  benefited.  She  later  developed  a  threaten- 
ing gangrene  on  the  other  side  and  we  performed  a  similar  operation 
with  the  same  amount  of  benefit.  She  was  then  able  to  go  about  for 
some  time.  The  next  development  was  a  hemiplegia  and  as  she  her- 
self had  taken  a  great  interest  in  the  reversal  of  her  circulation  she 
asked  if  something  could  not  be  done  for  the  cure  of  her  cerebral 
lesion,  and  after  standing  out  against  her  pleadings  for  some  time 
I  anastomosed  her  common  carotid  with  the  internal  jugular  vein. 
Inasmuch  as  the  hemiplegia  had  existed  for  six  weeks  no  benefit 
could  be  expected,  but  the  patient  maintains  that  there  resulted  a 
greater  brightness  in  her  mental  functions. 

Dr.  Stewart.  In  reference  to  embolectomy,  which  Dr.  Meyer 
stated  Dr.  Murphy  was  the  first  to  perform  in  this  country,  I  would 
state  that  six  years  ago  I  read  a  paper  on  this  subject  and  reported 
two  cases,  one  an  embolectomy  and  the  other  a  thrombectomy.  I 
looked  up  the  subject  very  thoroughly  at  that  time  and  found  that 
the  operation  had  been  performed  only  twice  before,  once  by  Legar 
and  once  by  Ssabanajew.  There  are  now  a  dozen  or  more  cases  on 
record.  These  operations  of  mine  were  done  on  the  femoral  artery 
and  not  on  the  pulmonary. 

In  reference  to  penetrating  wounds  of  the  heart,  of  course  in  some 
cases  it  is  impossible  to  determine  without  autojisy  that  the  wound 
is  absolutely  penetrating.  In  one  case  of  mine,  however,  which 
recovered,  a  pair  of  hemostatic  forceps  slipped  through  the  wound 
into  the  ventricle  without  difficulty.     In  one  case  which  came  to 
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autopsy  the  pathologist  reported  no  perforation,  but  more  careful 
examination  showed  the  deeper  part  of  the  wound  blocked  with 
thrombus  which  he  had  overlooked. 


Dr.  Meyer.  Just  one  word  still  with  reference  to  differential 
pressure.  We  know  that  we  now  have  three  useful  kinds  of  differen- 
tial pressure,  the  positive  cabinet  and  negative  chambers,  the  Tiegel 
method  and  the  Meltzer-Auer  apparatus.  There  can  be  no  doubt 
that  the  latter  is  the  simplest  and  can  be  used  in  the  great  majority 
of  all  intrathoracic  operations.  But  in  some  thoracotomies  where 
the  patient  should  be  permitted  to  retain  the  cough  reflex,  and  be 
operated  under  regional  anesthesia,  sometimes  combined  with  a  super- 
ficial general  one,  the  use  of  cabinet  or  chamber  appears  indicated. 
The  future  may  show  that  siich  precaution  is  not  necessary,  but  we 
now  believe  it  is  best  and  wisest  in  thoracic  work  to  adapt  the  appara- 
tus to  the  patient  and  not  the  patient  to  the  apparatus. 

Dr.  Freeman.  I  agree  with  Dr.  Lilienthal  that  the  operation 
of  arteriovenous  anastomosis  for  threatened  gangrene  should  receive 
further  consideration;  but  before  giving  the  operation  our  sanction 
it  should  be  determined  what  the  experiemnt  of  von  Oppel  means — 
whether  the  disappearance  of  pain  and  coldness  and  various  other 
symptoms  in  the  affected  member  is  not  obtained  simply  by  ligation 
of  the  vein,  the  effect  being  due  to  passive  hyperemia  alone  and  not 
to  the  anastomosis. 


LARYNGECTOMY   FOR   CANCER 


By  GEORGE  W.  CRILE,  M.D. 

CLEVELAND,    OHIO 


The  legitimacy  of  operation  upon  any  part  of  the  body, 
especially  those  parts  the  damage  of  which  may  cause  immediate 
danger  to  life,  depends  upon  the  answers  which  can  be  given 
to  three  vital  questions:  Will  the  operation  result  in  the  cure 
of  the  disease?  Can  the  risks  be  overcome?  What  will  be  the 
extent  of  permanent  disability?  So  uncertain  until  very  recent 
years  have  been  the  answers  to  these  questions  as  applied  to 
laryngectomy  for  cancer,  that  it  is  not  strange  that  the  operation 
is  one  of  the  most  recent  developments  in  surgical  history, 
having  been  first  performed  by  Billroth  in  1874. 

Even  after  surgeons  had  become  convinced  of  the  possibility 
of  the  cure  of  intrinsic  laryngeal  cancer  by  this  means  it  was, 
and  is  still,  most  difficult  to  persuade  patients  to  submit  to  it — 
the  instinctive  objection  to  deep  throat  operations  being  the 
natural  outcome  of  the  experiences  of  the  far  distant  past  when 
the  throat  was  the  point  of  attack  in  our  carniverous  evolution- 
ary ancestors,  and  it  being  still  the  part  most  liable  to  danger 
in  hand-to-hand  conflict. 

Does  laryngectomy  for  cancer  result  in  a  cure  of  the  disease? 
Upon  our  answer  to  this  depends  the  need  for  considering  the 
other  two  questions.  We  still  accept  Krishaber's  classification 
of  laryngeal  cancer  as  intrinsic  and  extrinsic.  As  the  term  implies, 
intrinsic  laryngeal  cancer  starts  within  the  larynx  itself  in  the 
vocal  cords,  the  ventricular  bands  or  the  parts  below;  while 
the  extrinsic  form  starts  in  the  epiglottis,  the  arytenoids  or  other 
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parts  outside  the  larynx  proper.  Intrinsic  cancer,  then,  is  con- 
tained within  a  hyahne  cartilage  box  and  is  practically  cut  off 
from  the  possibihty  of  lymphatic  involvements;  while  the 
extrinsic  form  grows  rapidly  and  can  easily  and  early  extend 
through  the  lymph  channels. 

Early  diagnosis  and  removal  is  the  keynote  of  safety  in 
cancerous  growths  anywhere,  and  laryngeal  cancer  makes  itself 
known  almost  at  once,  since  from  its  very  beginning  the  prob- 
ability of  its  presence  becomes  evident  in  the  persistent  hoarse 
voice  of  the  patient.  We  may  say  then,  that  intrinsic  laryngeal 
cancer  exists,  as  it  were,  in  a  safe  deposit  box.  It  early  announces 
its  presence  and  has  but  feeble  power  of  extensive  invasion  or 
of  metastasis.  We  conclude,  therefore,  that  this  form  of  cancer 
of  the  larynx  is  curable  by  excision.  Extrinsic  cancer,  on  the 
other  hand,  is  rapidly  fatal,  and  operation  for  its  relief  is  at  best 
but  a  desperate  remedy. 

What  is  the  surgical  risk?  I  have  rnyself  performed  twenty- 
seven  laryngectomies  for  cancer  with  two  operative  fatalities; 
one  death  resulting  from  mediastinal  abscess,  the  other  from 
necrosis  of  the  trachea  with  a  consequent  septic  pneumonia. 
This  makes  a  mortality  rate  of  7  plus  per  cent.,  a  rate  which 
compares  favorably  with  that  of  the  excisions  for  cancer  of 
the  tongue,  of  the  stomach,  and  of  the  rectum. 

What  is  the  permanent  disability  of  the  patient?  Those  princi- 
pally feared  are  impairment  of  speech,  disfigurement,  and  a  pre- 
disposition to  pulmonary  diseases  and  accidents.  As  to  speech 
impairment,  all  patients  acquire  a  buccal  whisper  which  serves 
the  purposes  of  speech  remarkably  well.  One  of  my  patients  is 
at  the  head  of  a  large  industrial  corporation;  another  is  a  judge; 
another  is  foreman  in  a  public  works  department;  another 
became  a  popular  barber;  still  another  is  managing  a  small 
coal  sales  agency;  one  housewife  apparently  gets  on  well  enough; 
and  a  farmer  has  managed  his  flocks  and  his  teams  in  silence. 
The  speech  defect,  to  be  sure,  is  great,  but  it  can  be  compensated 
to  a  remarkable  degree  by  the  development  of  the  buccal  whisper, 
the  use  of  gestures  and  other  forms  of  primitive  language,  and 
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by  the  adaptation  of  those  indi\dduals  who  come  into  daily 
contact  with  the  patient. 

The  disfigurement  may  be  well  covered  by  wearing  various 
kinds  of  cravats  or  neckwear  arranged  in  such  a  manner  as  to 
allow  free  breathing,  and  at  the  same  time  to  diminish  the  sibilant 
sounds  of  the  changing  air  currents. 

As  to  the  predisposition  to  accident  and  disease,  to  my  know- 
ledge there  has  been  no  instance  of  a  foreign  body  in  the  respira- 
tory tract  of  any  of  my  laryngectomized  patients,  nor  has  there 
been  a  single  case  of  pneumonia.  Not  only  have  my  patients 
shown  no  tendency  to  pneumonia  and  bronchitis,  but  they  have 
been  remarkably  free  from  nasal  colds. 

We  may  conclude,  then,  in  answer  to  our  third  question,  that 
though  the  disabihty  resulting  from  lar}Tigectomy  is  great, 
yet  it  is  fairly  well  compensated. 

Some  years  ago  I  made  an  interesting  study  of  the  lar}Ti- 
gectomies  reported  in  the  medical  press  from  1873  to  1901. 
A  summary  of  the  statistics  gives  significant  results.  From 
1873  to  1876,  12  lar>Tigectomies  for  carcinoma  were  reported 
with  one  ultimate  cure,  making  the  percentage  of  ulti- 
mate cures  8.33.  From  1876  to  1886,  108  laryngectomies.  21 
ultimate  cures,  percentage  of  ultimate  cures,  19.44.  From 
1886  to  1896,  156  laryngectomies,  49  cures,  percentage  of  cures 
23.82;  from  1896  to  1901,  30  laryngectomies,  20  cures,  percen- 
tage of  cures  66.67.  The  causes  of  death  as  reported  are  those 
with  which  we  still  are  contending,  but  which  improved  technique 
has  helped  us  in  large  measure  to  meet.  Indeed,  the  figures 
just  given  show  the  increasing  confidence  of  surgeons  and  patients 
in  operative  relief  for  this  distressing  disease,  a  confidence  well 
supported  by  the  rapidly  decreasing  mortality  rate. 

Before  proceeding  to  a  description  of  the  general  technique 
of  the  operation,  let  us  consider  how  the  special  difficulties  and 
dangers  may  be  overcome. 

I.  Pneumonia.  Pneumonia  following  operation  on  the  upper 
air  passages  is  due  in  most  instances  to  one  of  two  causes: 
(a)  the  inhalation  of  blood,  and  (b)  the  inhalation  of  infected 
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wound  discharges.  These  injurious  inhalations  occur  usually 
in  the  course  of  the  operation,  although  occasionally  the  post- 
operative oozing  is  inhaled.  They  may  be  prevented  in  part 
by  scrupulously  maintaining  a  dry  field  in  the  entire  course  of 
the  dissection.  This  is  accomplished  by  picking  up  every  vessel 
that  is  large  enough  to  be  considered  at  all,  either  before  dividing 
it  or  immediately  after  it  has  been  divided.  In  this  manner  the 
field  will  be  kept  so  clear  of  blood  that  all  anatomical  structures 
may  be  easily  seen  and  identified.  During  the  later  stages  of 
the  dissection  the  vessels  which  have  been  picked  up  may  be 
ligated  with  either  fight  catgut  or  fight  silk.  While  this  manner 
of  dissection  may  at  first  seem  to  be  tedious,  it  will  in  the  end 
prove  to  be  the  quickest  method,  and  is  the  method  of  choice 
in  dissections  for  the  exposure  of  the  larynx,  pharynx,  trachea, 
or  esophagus.  When  the  field  of  operation  has  been  reached, 
however,  the  prevention  of  blood  inhalation  becomes  a  quite 
different  problem,  because  the  blood  supply  of  the  mucous 
membrane  is  maintained  principally  by  terminal  arterioles  which 
cannot  be  effectively  controlled  by  ligation.  At  this  point  in 
the  operation  one  of  two  courses  may  be  adopted.  The  patient 
may  be  placed  in  a  head-down  inclined  posture  at  such  an  angle 
that  the  blood  will  gravitate  away  from  the  lung;  or  by  the 
hypodermic  use  of  novocain  and  adrenalin  the  trachea,  the 
larynx,  and  the  pharynx  may  be  entered  without  resultant 
coughing  or  material  oozing.  If  the  mucous  membrane  has  been 
locally  anesthetized  the  bleeding  may  usuall}^  be  controlled  by 
the  local  appfication  of  pledgets  of  cotton  pressed  firmly  against 
the  bleeding  points  by  hemostat  forceps.  The  further  control 
of  hemorrhage  depends  upon  the  circumstances  of  the  individual 
operation.  If  conditions  permit,  a  rubber  tube  which  will 
snugly  fill  the  trachea  or  even  distend  it  will  entirely  control 
the  dangerous  factor  of  blood  inhalation.  This  point  will  be 
considered  later  in  connection  with  the  administration  of  the 
anesthetic. 

There  are  both  advantages  and  disadvantages  to  the  control 
of  hemorrhage   by  posture,   for   the   amount   of  hemorrhage, 
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especially  of  venous  hemorrhage,  is  increased  by  gravity.  Then, 
too,  the  head-down  position  is  less  favorable  for  the  operator. 
The  direct  control  method  has  the  advantage  of  light,  accessible 
position  and  the  minimum  bleeding.  In  my  experience  I  have 
rarely  found  it  necessary  to  resort  to  the  head-down  posture, 
although  it  has  been  temporarily  used  occasionally  during  some 
phase  of  an  operation.  Occasionally,  of  course,  a  great  emergency 
may  exist  in  which  the  head-down  posture  is  urgently  demanded. 

2.  Local  Infection.  The  next  great  danger  associated  with 
laryngectomy  is  that  of  local  infection,  for  it  occasionally  happens 
that  after  the  air  passages  have  been  opened  a  serious  local 
infection  will  spread  over  the  contiguous  territory  and  along 
the  deep  planes  of  the  neck.  The  occurrence  of  some  infection 
must  be  taken  for  granted,  but  it  is  for  us  to  consider  by  what 
means  the  amount  and  the  virulence  of  the  infection  may  be 
diminished  and  how  it  can  be  localized.  In  the  first  place,  the 
danger  may  be  minimized  in  advance  by  canvassing  all  of  the 
contiguous  territories  and  making  sure  that  there  are  not 
present  any  active  foci  of  infection,  such  as  decayed  teeth, 
pyorrhea,  alveolar  abscesses,  discharging  sinuses,  peritonsillar 
abscess,  pharyngitis,  or  purulent  rhinitis.  At  the  time  of  the 
operation  itself  we  may  control  the  local  severity  of  the  infection 
by  using  only  sharp  dissections  and  by  minimizing  to  the  utmost 
the  trauma  of  surrounding  tissues;  by  leaving  no  oozing  of  blood; 
by  making  careful  decisions  as  to  the  immediate  closure  of  the 
soft  parts  overlying  the  wound,  and  by  using  iodoform  packing 
if  there  must  be  any  wound  in  the  soft  parts  of  the  throat  and 
neck.  When  infection  has  been  inaugurated  there  are  no  better 
therapeutic  measures  than  the  hot  pack  and  the  inhalation  of 
medicated  or  plain  steam. 

3.  Mediastinal  Abscess.  After  pneumonia,  mediastinitis  and 
mediastinal  abscess  have  been  the  most  fatal  after-results  of 
laryngectomy.  The  onset  of  infection  is  usually  a  week  or  ten 
days  after  the  operation,  and  is  characterized  by  a  steeplechase 
temperature,  not  high,  and  always  remitting  in  the  morning. 
There  is  usually  but  little  pain,  and  the  course  of  the  disease 
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is  toward  slow,  ])ut  certain,  death.  In  many  respects  it  resembles 
the  retroperitoneal  abscesses  which  also  come  later,  are  almost 
painless,  progress  slowly,  show  a  steeplechase  but  low  tem- 
perature curve,  and  end  usually  in  death.  The  explanation  of 
the  characteristic  painless,  tedious  and  fatal  course  of  medi- 
astinal abscess  is  probably  found  in  the  fact  that  this  region  of 
the  body  has  always  been  protected  from  wounds  by  the  bony 
chest  wall.  Being  closed  to  wounds  through  the  vast  periods 
of  man's  evolution,  it  has  been  closed  likewise  to  infection.  The 
tissue  of  this  protected  region,  therefore,  has  not  been  endowed 
with  the  elements  required  to  efficiently  meet  and  overcome 
infection  as  have  been,  for  example,  the  peritoneum  and  the 
external  parts  of  the  body.  In  view  of  this  fact,  we  must  guard 
this  helpless  territory  with  special  care.  How  can  this  be  done? 
As  we  have  shown  that  preoperative  measures  may  in  large 
degree  prevent  the  extensive  course  of  local  infection,  so  the 
danger  of  mediastinitis  may  be  guarded  against  by  preoperative 
protection.  If  in  the  course  of  the  laryngectomy  the  divided 
trachea  is  stitched  to  the  skin,  there  is  great  danger  that  subse- 
quent coughing  will  cause  it  to  become  detached.  Its  moorings 
having  been  lost,  it  will  be  thrust  back  and  forth,  in  and  out 
of  the  thoracic  box,  like  the  piston  of  an  engine.  Mediastinal 
infection  will  be  the  almost  inevitable  result.  If,  on  the  other 
hand,  the  free  end  of  the  trachea  is  not  fixed  by  sutures,  but  is 
held  by  gauze  packing  about  it,  then  the  trachea  will  retract 
within  the  thoracic  cage  like  the  head  of  a  turtle,  and  again 
infection  must  result.  It  is  obvious,  then,  that  the  trachea  should 
be  so  fixed  by  preliminary  operation  that  there  may  be  produced 
an  invincible  barrier  of  granulations  extending  across  the  base 
of  the  neck  and  the  entrance  to  the  thoracic  cage.  There  are 
two  methods  by  which  this  may  be  done:  The  ordinary  simple 
tracheotomy  will  fix  the  trachea  and  will  stimulate  the  formation 
of  efficient  granulation  tissue;  or  exposing  the  trachea  and  the 
lower  larynx  and  packing  the  lateral  planes  of  the  neck  with 
iodoform  gauze  will  result  in  the  production  of  granulations  and 
in  fixing  the  trachea  so  firmly  that  coughing  cannot  break  its 


ckile:  laryngectomy  for  cancer 


265 


moorings.  Each  of  these  methods  by  itself  alone  has  certain 
advantages  and  disadvantages.  The  simple  tracheotomy  is  not  so 
certain  a  safeguard  against  infection  of  the  mediastinum  as  is  the 
latter  operation,  and  it  does  not  result  in  so  firm  a  fixation  of  the 


Fig.  I . — Schematic  drawing  to  illustrate  the  method  of  packing  the  lateral 
planes  of  neck  with  iodoform  gauze  at  preliminary  operation. 


trachea  in  the  deeper  part  of  the  neck;  but  it  has  the  advantage 
of  establishing  a  strong  defense  mechanism  in  the  mucous  mem- 
brane of  the  trachea  itself.  On  the  other  hand,  the  packing  of 
the  deep  planes  with  iodoform,  while  otherwise  an  ideal  protection 
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does  not  supply  the  protective  defenses  in  the  mucous  membrane 
of  the  trachea.  An  ideal  defense,  then,  is  found  in  a  combination 
of  the  two  operations,  that  is,  in  opening  and  packing  the  deep 
planes  of  the  base  of  the  neck,  and  at  the  same  seance  making 
a  low  tracheotomy.  By  this  means  the  mediastinum  is  put  under 
strong  guard,  and  at  the  same  time  the  later  technique  of  the 
laryngectomy  is  measurably  reduced. 

4.  Vagitis.  Though  a  less  frequent  risk  than  those  we  have 
described,  vagitis  represents  a  formidable  and  special  danger. 
In  the  course  of  the  convalescence  following  laryngectomy, 
usually  after  the  fourth  day,  a  group  of  new  symptoms  is  occa- 
sionally introduced;  the  pulse  becomes  very  rapid  and  irregular 
in  rate  and  rhythm — it  may  jump  from  90  to  140  in  a  few  minutes; 
the  heart's  action  becomes  tumultuous  at  times;  the  patient  is 
quiet  or  perhaps  a  little  apprehensive.  Death  from  vagitis  has 
been  reported,  though  in  my  own  cases  the  symptoms  passed 
after  a  rather  boisterous  course  of  a  few  days.  It  is  probable 
that  the  trunks  of  the  vagi  have  become  involved  in  the  wound 
infection  and  as  a  result  these  nerves  have  been  rendered  unfit 
to  properly  conduct  stimuli.  Hence  there  arises  the  striking  con- 
flict between  the  vagus  and  the  accelerator  control,  the  picture 
being  very  similar  to  the  immediate  effect  of  crushing  or  dividing 
both  vagi  simultaneously.  As  a  protection  against  this,  one 
might  utilize  the  well-known  physiologic  fact  that  the  division 
of  one  vagus  causes  no  notable  change  in  the  heart's  action. 
In  the  course  of  extensive  dissections  for  the  wide  excision  of 
cancer  of  the  neck  I  have  eight  times  excised  a  portion  of  the 
trunk  of  one  vagus.  Close  observation  of  the  pulse  and  respi- 
ration detected  no  change  nor  was  any  later  alteration  observed. 
Following  this  indication  then,  at  the  preliminary  operation 
one  should  carry  the  dissection  on  one  side  of  the  larynx  all  the 
way  to  the  upper  margin  of  the  field  of  final  operation,  and  should 
pack  this  territory  with  iodoform  gauze  just  as  the  deep  planes 
of  the  neck  are  packed.  By  this  procedure  one  vagus  must  take 
the  brunt  of  exposure  and  adjustment  before  the  larynx  is  re- 
moved.   By  the  time  the  laryngectomy  is  done  this  vagus  would 
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be  readjusted  and  ready  to  resume  its  function  in  case  it  was 
affected  at  all,  and  so  the  hea\y  onslaught  of  the  vagi  upon  the 
heart  would  not  be  made  by  both  vagi  simultaneously.  In  the 
case  in  which  I  tried  this  plan  it  seemed  to  be  completely  effective. 
When  vagitis  has  become  estabhshed  there  is  httle  that  can  be 
done  to  alle\'iate  it,  although  hot  applications  are  apparently 
of  some  service. 

5.  Reflex  Inhibition  of  the  Heart  and  Respiration  through 
Mechanical  Stimulation  of  the  Superior  Laryngeal  Xerces.  This 
is  a  minor  phenomenon  pecuhar  to  the  surgery  of  this  region, 
but  it  is  reported  to  have  resulted  in  several  deaths  and  has 
caused  much  anxiety  and  trouble  to  those  who  have  never  known 
of  its  existence  and  who  have  not  known  how  to  interpret  and 
obviate  it.  The  terminals  of  the  superior  larjugeal  nerves  in 
the  larynx  and  on  the  surface  of  the  rima  glottidis  are  of  necessity 
disturbed,  and  the  trunks  of  these  nerves  are  divided  in  the 
course  of  operation.  The  function  of  the  laryngeal  nerves  is 
the  protection  of  the  pulmonary  tract  from  the  entrance  of 
foreign  bodies.  The  shghtest  touch  of  their  endings,  therefore, 
causes  a  cough  reflex,  and  a  strong  contact  will  cause  an  in- 
hibition of  respiration  and  of  the  heart.  The  nerve  supply  of 
the  trachea  has  no  such  function,  but  the  area  of  distribution 
of  the  inhibitory  nerve  endings  extends  over  a  part  of  the  pharynx 
and  a  part  of  the  posterior  nares  even.  Fortunately,  we  have 
an  absolute  protection  against  this  dramatic  and  sometimes 
dangerous  phenomenon,  in  the  hv-podermic  administration  of 
y,To  grain  atropin  (adult  dose)  before  the  operation.  In  addition 
a  spray,  a  local  application,  or  the  local  hypodermic  injection 
of  novocain  will  control  absolutely  the  inhibitory  reflexes. 

6.  The  last  special  difficulty  which  we  shall  consider  relates 
to  the  after  care  of  the  patient,  and  refers  to  the  selection  and 
care  of  the  tracheal  canula.  After  trying  many  kinds  of  canula, 
I  have  found  that  the  common  male  and  female  curved  canula 
or  plain  rubber  tubing  even,  will  answer  all  purposes.  The 
greatest  care  should  be  exercised  in  adjusting  the  metal  tubes 
so  as  to  prevent  a  decubitus  on  the  posterior  wall  of  the  trachea. 
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Rubber  tubing  is  preferred  by  some  patients,  but  the  metal 
tubes  usually  are  best.  A  rubber  tube  drawn  over  a  metal  tube 
is  perhaps  the  easiest  to  wear,  but  I  have  found  that  patients 
become  careless  with  their  familiarity  with  danger,  and  will 


Fig.  2. — Novocainizing  the  superior  laryngeal  nerve  endings  of  the  trachea. 


wear  loose-fitting  tubes.  This  point  was  strongly  impressed 
on  my  mind  by  the  difficulty  I  once  encountered  in  extracting 
a  rubber  tube  that  had  slipped  off  the  metal  tube  and  had  been 
carried  deep  into  the  trachea.    After  a  stormy  session  in  which 
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the  patient  almost  suffocated,  the  tube  was  caught  by  groping 
deep  within  the  trachea  with  a  curved  hemostat  forceps  and  it 
was  extracted  while  the  patient  was  unconscious  from  asphyxia. 
In  time  all  laryngectomy  cases  get  along  without  tubes.  In 
fact,  in  my  recent  cases  I  have  been  able  to  dispense  altogether 
with  tracheal  tubes,  both  at  the  time  of  the  operation  and  ever 
afterward,  and  my  patients  have  all  preferred  to  get  along  with- 
out phonating  apparatus. 

Anesthetic.  Before  proceeding  to  the  detailed  technique  of 
the  operation  itself,  some  special  statement  should  be  made 
regarding  the  manner  of  administering  the  anesthetic.  It  should 
be  borne  in  mind  that  the  administration  of  the  anesthetic 
should  be  so  planned  that  the  operator  may  be  unhampered  in 
his  technique,  that  the  anesthetist  may  give  an  even  and  safe 
anesthetic,  and  that  there  may  be  no  inhalation  of  blood,  while 
the  choice  of  the  anesthetic  itself  is  a  most  important  factor. 
Our  general  anesthetic  of  choice  is  nitrous  oxide.  The  patient 
already — it  is  to  be  presumed — in  fear  of  the  possible  suifocating 
results  of  a  laryngeal  operation,  takes  this  anesthetic  without 
the  terrifying  suffocating  symptoms  caused  by  ether,  and  is 
quickly  under  its  influence  without  a  struggle.  We  have  proved 
also  by  laboratory  experimentations  that  nitrous  oxide  hinders 
the  general  impairment  of  the  patient,  whereas  ether  is  often 
an  adjuvant  to  such  impairment.  Since  nitrous  oxide,  however, 
should  be  given  by  the  specially  trained  anesthetist  only,  the  fol- 
lowing technique  is  equally  applicable  to  the  administration  of 
ether.  We  have  described  already  the  prehminary  tracheotomy  by 
means  of  which  the  trachea  has  become  firmly  fixed  in  its  position. 
At  the  time  of  operation  the  tracheotomy  tube  is  removed  and 
a  well-lubricated,  snug-fitting  rubber  tubing  a  foot  or  more  long 
is  slowly  and  carefully  slipped  into  the  trachea.  The  rubber 
tubing  being  slightly  larger  than  the  trachea,  the  latter  is  dilated 
and  the  rubber  tube  compressed,  so  that  a  fluid-tight  fit  results. 
By  this  means  the  entrance  of  any  blood  into  the  respiratory 
tract  is  prevented.  The  long  piece  of  rubber  tubing  may  then 
be  attached  to  the  oxygen  apparatus,  or  it  may  be  joined  to  a 
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special  apparatus  consisting  of  a  funnel  covered  with  gauze  upon 
which  ether  may  be  dropped.  By  this  arrangement  the  anes- 
thetist is  at  a  distance  from  the  field  of  operation  and  is  un- 
hampered by  the  operator,  while  the  operator  on  his  side  is 
unhampered  by  the  anesthetist.  There  results  an  even  anes- 
thesia and  the  best  opportunity  for  a  well  controlled  operation. 

To  prevent  nocuous  impulses  from  the  field  of  operation  from 
reaching  the  brain,  and  as  a  protection  against  the  excitation  of 
special  reflexes  through  the  mechanical  stimulation  of  the  trunk 
or  terminals  of  the  superior  laryngeal  nerves,  novocain  is  used 
as  a  local  anesthetic.  The  manner  of  its  administration  will  be 
given  in  the  description  of  the  technique  of  the  operation. 

Operative  Technique.  First  the  skin  is  thoroughly  infiltrated 
with  novocain  along  the  median  line  from  a  point  above  the 
hyoid  bone  to  the  tracheotomy  opening.  The  tissues  are  divided 
down  to  the  box  of  the  larynx,  the  divisions  of  the  platysma  and 
of  the  other  soft  parts  being  preceded  also  by  novocain  infil- 
tration. The  dissection  is  then  carried  down  along  the  lateral 
aspects  of  the  larynx  until  the  larynx  is  completely  freed.  If 
there  is  lack  of  free  working  space  at  the  upper  end  a  lateral 
incision  is  made  parallel  with  the  hyoid.  The  thyrohyoid  muscles 
above  and  the  sternothyroid  muscles  below  are  severed.  So 
far  as  its  muscular  attachments  are  concerned,  the  larynx  is 
now  completely  mobilized.  If  the  laryngoscopic  examination 
has  fixed  accurately  the  limits  of  the  neoplasm,  the  level  of 
the  division  of  the  larynx  may  be  predetermined,  and  the  next 
step  will  be  the  division  of  the  trachea  or  the  cricoid  at  a  level 
free  from  disease.  Before  this  last  division  is  made,  however, 
novocain  is  infiltrated  into  the  mucosa  throughout  the  entire 
length  of  the  proposed  division.  By  this  means  the  terminals 
of  the  superior  laryngeal  nerves  are  completely  blocked  and  the 
mucosa  may  be  divided  and  the  larynx  opened  without  causing 
a  change  in  the  respiration  or  the  circulation.  If  the  patient 
is  old  and  the  cartilage  is  ossified,  it  is  necessary  to  exert  the 
greatest  precaution  in  dividing  the  larynx  in  order  that  the 
esophagus  may  not  be  injured.    The  divided  end  of  the  larynx 
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is  next  raised  up  and  the  attachment  between  the  larynx  and 
the  esophagus  is  divided  with  knife  or  scissors.     In  a  short. 


Fig.  3. — Infiltration  of  skin  with  novocain. 

thick  neck  the  wings  of  the  larynx  which  extend  down  laterally 
to  protect  each  side  of  the  esophagus,  are  divided  with  scissors. 
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The  dissection  is  then  carried  upward  until  the  upjjer  end  of 
the  larynx  is  reached,  where  its  posterior  wall  becomes  fused 
with  the  anterior  wall  of  the  pharynx.  The  upper  end  of  the 
larynx  is  then  cut  free,  the  larger  arteries  bein^i^  severed  at  the 
very   last.      Hemostasis   must    be    most    thoroughly    observed 


Fig.  4. — Infiltration  of  fascia  with  novocain. 

throughout  the  operation.  If  the  cancer  is  intrinsic  the  lym- 
phatic glands  which  drain  the  diseased  zone  should  be  carefully 
removed  with  the  larynx  itself. 

Two  important  questions  now  arise  regarding  the  manner  of 
dealing  with  the  wound:  (i)  What  shall  be  done  with  the  end 
of  the  trachea,  and  (2)  shall  the  entire  wound  of  the  neck  be 
closed?     As  to  the  trachea,   there  are  two  alternatives,   viz. : 
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It  may  be  freed  sufficiently  to  bring  it  forward  and  stitch  it 
to  the  skin,  or  it  may  be  left  where  it  lies,  excepting  at  its  very 
upper  end.  which  may  be  bent  forward  and  sewed  to  fiaps  of 
skin  brought  down  from  each  side.  The  advantage  of  the  first 
method  is  that  by  this  means  the  trachea  is  protected  from  the 


Fig.  5. — Infiltration  of  the  deep  tissues  of  the  neck  with  novocain. 


inhalation  of  wound  secretion.  The  disadvantage  is  the  very 
definite  possibihty  that  the  loss  of  the  blood  supply  may  result 
in  gangrene  of  the  trachea.  This  did  occur  in  one  of  my  cases. 
The  objection  to  leaving  the  trachea  in  its  natural  bed  and  trans- 
planting to  it  the  skin  flaps  is  the  fact  that  wound  secretion  will 
almost  certainly  enter  it.  By  giving  the  wound  adequate  care. 
however,  this  danger  may  be  avoided. 
As  to  the  care  of  the  rest  of  the  wound,  my  best  procedure 

Am  .Surg  is 
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has  been  to  suture  the  opening  in  the  pharynx  and  if  possible 
to  re-enforce  this  suture  by  drawing  other  soft  parts  together 
over  it.  The  rest  of  the  field  is  left  open,  being  packed  lightly 
with  iodoform  gauze.    With  such  a  wideopen  wound  the  secre- 


\a 


Fig.  6. — Shoemaker's  stitch  used  in  closing  pharyngeal  opening. 

tions  may  be  easily  controlled  and  prevented  from  entering  the 
trachea.  The  patient  should  be  sustained  by  the  fullest  diet 
he  can  be  made  to  take,  and  by  most  careful  nursing.  The 
sutures  in  the  pharynx  may  not  hold,  but  the  formidable-looking 
wound  will  close  very  readily  by  granulation  and  contraction. 
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Laryngectomy  is  followed  usually  by  a  brisk  local  reaction; 
but  since  the  mediastinum  has  been  protected  by  the  previous 
gauze  packing,  and  the  bronchopulmonary  tract  has  been  given 
a  special  defense  by  the  preliminary  tracheotomy,  the  patient 
is  well  equipped  to  meet  the  new  condition. 

Clinical  Observations.  In  my  twenty-seven  laryngectomies 
there  were  two  deaths,  and  these  two  were  apparently  the  most 
promising  cases  of  ail.  The  prognosis  in  these  cases  seemed 
so  favorable  that  I  ventured  to  discard  the  full  preliminary  pre-, 
paratiohs.  In  one  case  I  made  no  preliminary  protective  opera- 
tion of  any  kind,  and  the  patient  died  at  the  end  of  five  weeks 
with  mediastinal  abscess.  In  the  other  case  I  made  a  preliminary 
gauze  packing  in  the  neck  around  the  trachea,  but  did  not  per- 
form a  prehminary  tracheotomy.  In  this  case  I  brought  the 
isolated  upper  end  of  the  trachea  forward  to  the  skin  and 
anchored  it.  The  entire  isolated  portion  necrosed,  as  did  also 
a  portion  of  the  trachea  beyond  the  isolated  part.  As  a  result 
pus  was  inhaled  into  the  respiratory  tract  below  the  level  of 
the  sternum.  An  autopsy  showed  no  pneumonia  and  no  medias- 
tinitis,  but  a  septic  tracheitis  and  bronchitis.  Death  was  the 
result  of  local  absorption,  and  of  absorption  from  the  trachea 
and  from  the  bronchial  mucosa.  This  case  demonstrated  most 
conclusively  the  efficiency  of  the  granulation  barrier  which  is 
created  by  a  preliminary  iodoform  packing.  Had  I  made  a 
preliminary  tracheotomy,  or  had  I  allowed  the  trachea  to  remain 
in  its  bed,  the  patient  would  surely  have  recovered. 

In  16  of  these  27  laryngectomies  for  cancer  the  laryngeal  box 
was  so  choked  with  the  growth  that  tracheotomy  was  required 
to  prevent  suffocation.  Most  of  my  patients  gave  a  long  history 
of  hoarseness  followed  by  gradual,  though  intermittent,  obstruc- 
tion to  respiration.  In  two  cases  there  was  associated  lues.  One 
of  these  last  two  cases  illustrates  well  the  cHnical  difficulty  of 
diagnosis.  The  lesion  was  first  diagnosed  correctly  as  luetic, 
and  under  a  course  of  treatment  the  greater  part  of  the  growth 
disappeared.  The  residual  growth,  however,  showed  a  progres- 
sive tendency,  and  was  later  diagnosed  as  cancer.    Laryngectomy 
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was  performed  and  the  patient  is  now  alive  and  well,  more  than 
three  years  since  his  operation.  The  special  lesson  from  this 
case  is  that  cancer  of  the  larynx,  like  cancer  of  the  tongue,  may 
follow  local  luetic  lesions.  There  is  danger,  therefore,  that  the 
hope  of  a  luetic  cure  may  defer  too  long  the  laryngectomy  which 
is  the  only  chance  for  the  cure  of  the  cancer. 

As  the  lymphatics  are  involved  in  extrinsic  cancer,  a  much 
wider  dissection  is  required.  As  already  stated,  operation  in 
cases  of  extrinsic  cancer  is  but  a  palliative  remedy,  but  even  in 
such  cases  total  laryngectomy  is  advised,  because  local  recurrence 
comes  more  surely  and  more  quickly  if  one  cuts  into  the  growth. 

Summary.  Surgical  experience  has  demonstrated  that  in- 
trinsic cancer  cannot  invade  hyaline  cartilage;  that  it  tardily, 
if  at  all,  metastasizes;  that  it  frequently  follows  in  the  wake  of 
benign  tumors  and  of  syphilitic  ulceration;  that  the  immediate 
mortality  is  now  well  controlled;  that  the  disability  and  deform- 
ity of  the  laryngectomized  patient  should  have  no  weight  in 
deciding  for  or  against  the  operation;  that  special  training  and 
experience  are  required  to  thoroughly  master  the  technique; 
and  that  if  recognized  early,  and  removed  completely,  intrinsic 
laryngeal  cancer  is  perhaps  the  most  curable  cancer  of  the  body. 
In  view  of  the  results  obtained,  there  is  no  longer  any  justification 
for  the  pessimism  which  still  disheartens  the  victim  of  laryngeal 
cancer  and  prevents  him  from  utilizing  his  one  chance  for  life. 
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Dr.  Joseph  C.  Bloodgood,  Baltimore. 

From  my  experience  with  cancer  of  the  larynx  I  am  inclined  to 
the  opinion  that  a  larger  number  of  permanent  cures  will  be  accom- 
plished by  first  removing  en  bloc  the  lymph  glands  on  at  least  the  side 
of  the  lesion  of  the  larynx,  or  on  both  sides.  In  1895  I  assisted  Dr. 
Halsted  with  two  cases  of  complete  laryngectomy  for  cancer.  Both 
cases  recovered  and  remained  free  from  exidence  of  recurrence  about 
two  years;  they  then  returned  with  metastatic  glands  in  the  neck. 
In  one  case  in  which  the  laryngeal  lesion  had  been  strictly  one-sided 
(on  the  right)  the  lymph  glands  were  apparently  involved  on  this 
side  only;  the  chain  of  glands  involved  extended  from  the  right  upper 
pole  of  the  larynx  to  the  parotid  salivary  gland.  In  the  second  case 
in  which  both  sides  of  the  larynx  had  been  involved,  the  glands  were 
enlarged  on  both  sides  of  the  neck. 

With  this  experience  I  have  been  waiting  some  years  for  an  oppor- 
tunity to  act  upon  the  conclusion,  that  is  to  remove  the  lymph  glands 
of  the  neck  first. 

The  specimen  which  I  show  now  represents  the  tissue  removed 
from  a  patient  suffering  with  cancer  of  the  larynx.  First,  the  lymph 
glands  on  the  right  side  were  removed  from  subparotid  and  mastoid 
to  clavicle  with  the  sternocleidomastoid  muscle  and  internal  jugular 
vein  en  bloc.  There  was  one  palpable  mass  beneath  the  parotid  in 
front  of  the  muscle  about  level  with  the  top  of  the  larynx.  This 
gland  showed  cancer  metastasis.  Smaller  glands  between  it  and  the 
larynx  also  show^ed  metastasis.  Some  ten  days  later  the  same  opera- 
tion was  performed  on  the  left  side.  The  photograph  was  taken 
about  five  days  after  the  second  operation.  It  shows  the  healed  wound 
on  the  right  side  and  the  stitches  and  drainage  in  the  left  wound. 
These  two  operations  were  performed  entirely  under  local  anesthesia 
— each  required  about  three  hours.  The  patient  was  not  at  all  shocked 
and  was  out  of  bed  in  a  few  days.  The  third  operation  consisted  of 
the  removal  of  the  larynx.  This  also  was  done  under  local  anesthesia 
and  without  tracheotomy.  The  larynx  was  first  isolated  until  it 
had  only  the  tracheal  attachment  and  the  mucous  membrane  of  the 
pharynx.  Then  the  trachea  was  cut  across  and  brought  up  and 
sutured  to  the  skin  in  the  lower  portion  of  the  wound.  By  injecting 
a  little  4  per  cent,  cocaine  into  the  trachea  before  opening  it  we 
apparently  prevented  the  patient  from  coughing.  Then  the  larynx  was 
removed  from  below  up.    In  view  of  the  involvement  of  the  pharynx 
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on  the  right  side,  it  was  necessary  to  remove  considerable  mucous 
membrane  here.  The  pharyngeal  defect  was  closed  with  silk,  rein- 
forced with  catgut  in  the  muscle.  For  four  days  after  the  operation 
the  patient  swallowed  without  difficulty,  then  a  fistula  formed  in 
that  portion  of  the  pharyngeal  wound  on  the  right  side  which  had 


Fig.  I 


been  closed  under  some  tension.  Now  for  ten  days  it  was  necessary 
to  feed  the  patient  through  the  stomach  tube.  At  this  time,  the 
fistula  having  become  smaller,  the  patient  began  to  swallow  naturally. 
With  this  exception  the  convalescence  was  not  uncomfortable.  As 
it  is  but  six  months  since  the  last  operation,  it  is  too  early  to  judge 
of  the  ultimate  result.     The  disfiguring  part  of  the  treatment  for 


LARYNGECTOMY   FOR   CANCER 


279 


cancer  of  the  lar>Tix  is  not  the  removal  of  the  glands,  but  of  the  larynx. 
Therefore,  if  the  disease  has  reached  an  extent  that  we  must  perform 
lar\'ngectomy,  why  not  increase  the  probabilities  of  a  cure  by  en  bloc 
dissection  of  the  glands  of  the  neck.  A  surgeon  capable  of  laryngec- 
tomy will  surely  be  able  to  make  this  dissection.    All  three  operations 


Fig.  2 


can  be  performed  under  local  anesthesia,  thus  also  obviating  the 
danger  of  a  general  anesthetic. 

Crile's  experience  with  laryngectomy  for  cancer  of  the  larynx  is 
unusually  large,  and  I  should  like  to  know  from  him,  how  many 
cases  he  failed  to  cure  by  not  removing  the  lymph  glands.  That 
he  has  cured  cases  by  removing  the  larynx  only  is  not  an  argument 
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against  the  operation  proposed.  We  also  cure  cancer  of  the  lower 
lip  in  a  fairly  large  proportion  of  cases  by  the  local  operation  only, 
but  we  know  from  our  experience  that  an  individual  with  a  fully 
developed  cancer  of  the  lip  is  given  a  better  assurance  of  a  perrranent 
cure  when  both  the  local  and  glandular  operations  are  performed. 

It  is  my  opinion  that  cancer  of  the  larynx  is  a  relatively  favor- 
able type  of  carcinoma.  Our  failure  to  accomplish  many  cures  is 
undoubtedly  due  to  the  aversion  of  both  surgeon  and  patient  to 
laryngectomy. 
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PERIOSTE.\L     ROUND-CELLED    SARCO^L\    OF    THE 
FEMUR,  INVOLVING  TWO-THIRDS  OF  THE  SHAFT, 
WITH  VERY  EXTENSIVE   MULTIPLE   METAS- 
TASES—APPARENTLY  CURED    BY   THE 
MIXED   TOXINS   OF   ERYSIPELAS 
AND  BACILLUS  PRODIGIOSUS 

well  ten  and  one-half  years.  when  a  malignant  tumor 
(sarcoma  and  epithelioma)  developed  in  the  thigh 

AT    THE    site    OF    AN    OLD    X-RAY    DERMATITIS 


By  ^VILLIAM   B.  COLEY,  M.D. 
professor  of  clinical  surgery,  cornell  university  medical  school, 

NEW   YORK 


The  patient  who  is  the  subject  of  this  brief  paper  was  shown 
before  the  New  York  Surgical  Society  on  a  number  of  occasions. 
A  full  report  of  the  condition  up  to  May,  191 2,  will  be  found  in 
the  November  number  of  the  Annals  of  Surgery,  page  787. 
The  case,  at  the  time  of  publication  was — as  far  as  I  know — 
entirely  unique,  being  the  onh'  one  on  record  of  a  periosteal 
round-celled  sarcoma  of  the  femur,  with  metastases,  cured  by 
any  method  of  treatment.  Of  68  cases  of  periosteal  sarcoma  of 
the  femur  collected  by  Butlin,  treated  either  by  amputation  at 
the  hip-joint  or  just  below  the  trochanter,  only  one  was  per- 
manently cured,  and  in  this  case  there  were  no  metastases. 
Since  that  time  developments  have  occurred  which  render  it 
of  still  greater  interest. 

When  the  patient  came  under  my  care  in  February,  1902, 
the  involvement  of  the  femur  was  so  great,  that  I  advised 
immediate   hip-joint  amputation   which   was    refused    by   the 
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patient.  X-ray  treatment  was  administered  for  a  prolonged 
period  during  which  an  extensive  metastatic  tumor  occurred 
in  the  left  pectoral  region.  A  little  later,  a  tumor  the  size  of  a 
child's  head  developed  in  the  ileolumbar  region,  involving  the 
ilium.  The  tumor  of  the  pectoral  region  was  partially  removed 
and  x-ray  treatments  for  a  short  time  after  the  operation  were 
advised.  No  x-ray  applied  to  the  large  ilio-lumbar  tumor. 
The  toxins  were  given  from  February  12,  to  July  25,  1903,  in 
doses  ranging  from  ^  minim  to  20  minims,  86  injections  in  all 
being  given.  The  temperature  rose  to  103^°  F.  As  stated 
in  the  earlier  history,  the  large  ilio-lumbar  tumor  became  almost 
completely  broken  down  under  two  months'  treatment  with 
the  toxins,  and  drainage  was  established  by  an  incision  made 
through  the  upper  and  posterior  part  of  the  ilium,  and  a  large 
quantity  of  necrotic  tissue  evacuated.  The  patient  went  on 
to  complete  cure  and  remained  well  over  ten  years.  Aside 
from  the  persistent  dermatitis  which  followed  the  irritation 
from  the  x-ray,  in  the  lower  and  anterior  portion  of  the  thigh, 
there  was  also  some  slight  dermatitis  in  the  pectoral  region. 
At  the  time  the  patient  was  shown  before  the  Surgical  Society, 
in  April,  191 2,  a  small  tumor,  the  size  of  an  olive  had  just 
developed  in  the  pectoral  region  at  the  site  of  the  dermatitis 
described.  This  was  removed  under  cocaine  the  following  week 
and  pronounced  epithelioma  by  Dr.  James  Ewing,  without  any 
connection  whatever  with  the  original  sarcoma.  The  patient 
remained  well  during  the  summer,  but  in  the  latter  part  of 
October,  191 2,  when  I  again  saw  him,  I  found  a  very  remarkable 
change  had  taken  place  in  the  old  dermatitis  in  the  lower  part 
of  the  thigh.  There  was  a  very  large  ulcerating  area,  fully  10 
inches  in  diameter,  which  showed  unmistakable  evidence  of 
malignant  degeneration,  the  discharge  having  the  foul  odor 
characteristic  of  epithelioma.  The  ulceration  rapidly  extended 
in  all  directions  until  it  covered  an  area  fully  12x12  inches, 
and  was  constantly  increasing  in  thickness.  The  general  health 
of  the  patient  also  became  greatly  deteriorated.  The  appearance 
of  the  surface  of  the  tumor  was  extremely  characteristic  of  the 


coley:  periosteal  round-celled  sarcoma  of  femur     283 

tumors  which  I  have  seen  originate  in  old  a[;-ray  burns.  The 
disease  in  this  case  started  in  the  skin  and  subsequently  involved 
the  deeper  layers,  instead  of  beginning  in  the  bone  and  spreading 
externally.  This  fact  was  distinctly  shown  by  the  :t:-ray  photo- 
graph. The  structure  of  the  tumor  proved  to  be  very  unusual, 
and  different  diagnoses  were  made  by  several  pathologists, 
although  the  tumor  was  regarded  by  all  as  highly  mahgnant. 
I  am  fortunate  in  having  been  able  to  obtain  the  following  very 
clear  and  full  report  from  Dr.  W.  H.  Welch,  professor  of  path- 
ology of  Johns  Hopkins  University: 

Johns  Hopkins  University,  Department  of  Pathology, 

Baltimore,  Md.,  November  27,  1912. 
Examination  of  fragments  of  tumor  for  Dr.  W.  B.  Coley. 

The  specimen  consists  of  several  small,  irregular,  rather  ragged  fragments 
of  solid  tissue,  the  largest  being  about  2  cm.  long,  1.5  cm.  broad  and  0.6  cm. 
thick.    Upon  two  of  the  pieces  epidermis  can  be  recognized  along  one  margin. 

The  microscopical  sections  show  a  neoplasm  composed  of  cells  and  stroma, 
the  former  predominating.  Some  of  the  sections  show  only  the  tumor  tissue; 
others  present  upon  the  edge  of  the  tumor  an  ulcerated  surface  covered  with 
fibrin,  leukocytes  and  red  corpuscles,  and  two  sets  of  section  show  cutaneous 
tissue  covered  by  a  thick  layer  of  epidermis.  In  these  last  sections  the  sub- 
cutaneous tissues  are  occupied  by  the  tumor,  which  has  evidently  invaded 
the  corium  from  below  and  in  places  appears  to  have  reached  the  epidermal 
layer. 

The  tumor  is  composed  mainly  of  cells  with,  as  a  rule,  rather  scanty  fibrous 
stroma.  The  cells  vary  in  size  and  shape  but  spherical,  oval  and  polyhedrical 
cells  of  rather  large  size  with  large  vesicular  nuclei,  containing  nucleoli,  and 
with  abundant  cytoplasm,  predominate.  There  are  also  fusiform  cells,  often 
occuring  in  bundles,  cells  with  irregular  nuclei  and  with  two,  three  or  more 
nuclei  are  common.  In  some  fields  the  cells  are  closely  compacted,  while 
in  others  there  is  more  of  delicately  fibrillated  or  even  coarsely  fibrous  con- 
nective tissue  between  the  cells.  There  is  no  marked  tendency  to  arrangement 
of  the  cells  in  nests  or  alveoli. 

While  considerable  parts  of  the  tumor  show  no  evidence  of  degeneration 
or  marked  inflammatory  infiltration,  there  are  areas  which  are  extensively 
invaded  with  polynuclear  leukocytes  and  lymphocytes,  and  here  the  nuclei 
of  the  tumor  cells  often  stain  diffusely  or  show  other  evidences  of  regressive 
changes.    In  parts  not  thus  invaded  nuclear  figures  are  numerous. 

In  the  sections  presenting  a  covering  with  skin  the  deeper  layers,  corre- 
sponding to  the  subcutaneous  tissue,  show  a  sarcomatous  growth  of  essentially 
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the  characters  already  described,  but  in  most  places  extensively  invaded 
with  leukocytes. 

In  the  dense  fibrous  tissue  of  the  corium,  in  which  sections  of  small  hair 
follicles  are  numerous,  there  are  scattered  strands  and  islands  of  richly  cellular 
tissue.  The  typical  large  tumor  cells  can  occasionally  be  seen  in  these  cellular 
foci,  but  many  of  the  cells  are  smaller  and  appear  to  lie  in  and  around  blood 
and  lymph  capillaries,  the  endothelium  of  which  is  swollen  and  proliferating. 
The  majority  of  cells  in  these  foci  appear  to  be  lymphocytes  and  plasma  cells. 

The  epidermis  is  moderately  infiltrated  with  wandering  leukocytes.  There 
is  some  thickening  and  downgrowth  of  the  interpapillary  processes  of  epi- 
thelium, and  over  an  area  of  about  one  millimetre  in  extent  in  the  sections, 
where  the  cellular  infiltration  of  the  corium  is  most  extensive  beneath  the 
epidermis,  there  is  such  an  irregular  and  considerable  downgrowth  of  the 
epidermal  cells  as  to  suggest  an  epitheliomatous  growth. 

Diagnosis:     Large  round-celled  sarcoma. 

There  is  no  objection  also  to  the  designation  of  mixed-celled  sarcoma, 
although  the  round-celled  type  predominates.  The  type  is  like  that  of  many 
periosteal  sarcomas,  as  is  indicated  by  the  large  cells  with  irregular  and 
multiple  nuclei.  The  specimen  is  evidently  from  metastases  invading  the 
skin,  if,  as  I  understand  from  the  clinical  history,  the  primary  growth  was  of 
the  periosteum. 

While  much  of  the  tumor  shows  the  ordinary  appearances  of  sarcoma, 
it  is  interesting  to  note  the  considerable  areas  undergoing  degeneration  and 
especially  the  extensive  infiltrations  with  leukocytes. 

The  interpretation  of  the  lesions  of  the  corium  and  epidermis  over  the 
subcutaneous  sarcoma  is  not  so  obvious.  While  occasionally  cells  resembling 
the  sarcoma  cells  are  seen  in  the  cellular  foci  of  the  corium,  especially  those 
nearest  the  subcutaneous  growth,  many  of  these  foci  appear  to  consist  of 
capillaries  with  swollen  and  proliferating  endothelium  and  of  accumulations 
of  lymphoid  and  plasma  cells,  so  that  these  lesions  are  probably  best  inter- 
preted as  in  the  main  of  a  chronic  inflammatory  character,  that  is,  a  dermatitis- 

Thc  question  as  to  the  interpretation  of  an  apparently  invasive  down, 
growth  of  epidermal  cells,  as  described  above,  can  hardly  be  positively 
answered.  Inasmuch  as  atypical  downgrowths  of  cutaneous  epithelium  with 
inflammations  and  ulcers  of  the  skin  are  common  and  sometimes  extensive, 
it  is  possible  that  this  is  the  correct  intrepretation  of  the  lesion  in  this  case. 
Still  I  should  not  be  willing  positively  to  exclude  the  possibility  of  a  true 
epitheliomatous  growth  superimposed  upon  the  sarcoma.  The  main  growth, 
however,  is,  as  described,  a  round-celled  sarcoma  of  the  type  most  frequently 
originating  in  the  periosteum  or  endosteum  (peripheral  or  central  sarcoma  of 
bone).  William  H.  Welch. 

Taken  from  Dr.  Welch's  letter  dated  December  23,  1912. 

"I  spoke  to  Dr.  Halsted  about  your  specimen.  He  was  extremely  interested, 
and  thought  that  the  evidence  for  efficacy  of  the  treatment  by  your  method 
was  strikingly  manifested  by  the  history  of  the  case,  and  so  it  seems  to  me. 
To  have  brought  about  the  disappearance  of  the  tumor  and  to  have  kept  the 
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growth  in  check  for  ten  years,  and  then  to  have  the  same  (presumably)  type 
of  growth  reappear  in  the  original  site,  and  this  a  markedly  malignant  type 
of  sarcoma,  is  a  unique  chain  of  events,  which  is  perhaps  more  convincing 
than  the  disappearance  of  a  tumor  without  a  later  return.  I  have  not  expressed 
fhis  very  clearly  I  fear,  but  you  will  see  the  point  as  it  impressed  Halsted." 

William  H.  Welch. 

I  also  obtained  reports  on  the  tissue  removed,  from  Dr.  James 
Ewing,  Professor  of  Pathology,  Cornell  University  Medical 
School,  and  Dr.  W.  C.  Clark,  Pathologist  at  the  General 
Memorial  Hospital.     Their  reports  are  as  follows: 

"The  tissue  in  the  A.  G.  case  shows  intact  epithelial  lining;  extensive 
edema  in  many  pockets.  The  derma  is  the  seat  of  productive  newgrowth 
of  tissue  which,  in  many  places,  is  composed  of  cellular  and  mucoid  material- 
Many  spindle-  and  star-shaped  cells — large  or  huge  hyperchromatic  nuclei. 
Such  areas  grade  insensibly  into  new  cellular  tissue  in  which  the  structure 
resembles  that  of  large  spindle-celled  sarcoma.  Here  the  cells  are  very 
numerous,  large  nuclei  hyperchromatic,  bloodvessels  numerous.  Parts  of 
these  areas  are  traversed  by  numerous  elongated  blood  sinuses  lined  by  spindle 
tumor  cells,  and  the  whole  process  suggests  great  potentialities  of  independent 
growth.  To  call  it  sarcoma,  seems  to  me  to  dismiss  it  inadequately,  but  the 
clinical  course  may  very  well  be  that  of  spindle-celled  sarcoma." 

J.  Ewing. 

Dr.  William  C.  Clark's  report  reads  as  follows: 

"Tumor  of  skin  of  leg,  December  21,  1912.     Patient,  A.  G. 

"Gross  examination  shows  a  mass  projecting  slightly  above  surrounding 
skin  level.  This  mass  is  sharply  outlined,  measures  i  cm.  in  diameter,  it  is 
roughened  and  much  firmer  in  consistency  than  the  surrounding  tissues. 

"On  cut  section  the  tumor  is  found  to  be  sharply  outlined,  is  oval  and 
measures  6  cm.  in  depth. 

"Microscopic  examination  shows  that  the  tumor  is  a  part  of  the  true  skin, 
that  is,  the  epithelial  structures  of  the  true  skin  become  a  part  of  the  tumor. 

"The  tumor  proper  consists  of  large  epithelial  cells  of  the  squamous  variety 
with  relatively  large  deeply  staining  nuclei.  This  is  especially  true  of  the 
cells  on  the  deeper  part  of  the  tumor. 

"The  epithelial  cells  of  the  central  and  superficial  parts  of  the  tumor  are 
pale,  with  pale  nuclei.  At  one  point  in  the  epithelium  there  is  a  small  cyst. 
The  periphery  of  the  tumor  in  contact  with  the  deeper  tissues  is  made  up  of 
rounded  masses  and  columns  of  epithelial  cells,  but  the  general  outline  of 
the  tumor  is  sharp,  clean  cut  and  is  not  infiltrating  the  surrounding  tissues. 
There  is  an  extensive  round-cell  infiltration.     There  is  no  sign  of  ulceration. 

"Diagnosis:  Epithelioma  of  the  basal-cell  type." 

I  advised  amputation  of  the  leg  as  soon  as  the  diagnosis  was 
made,  but  failed  to  get  the  patient's  consent  until  January  2, 
1 9 13.    He  was  anxious  to  have  the  toxins  tried  again,  and  they 
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were  administered  regularly  from  November  i8,  to  December  5, 
1912,  in  doses  ranging  from  ^  minim  to  5  minims,  12  injections  in 
all  being  given,  with  no  apparent  effect  upon  the  progress  of 
the  disease.  The  surface  of  the  tumor  was  also  treated  with 
large  doses  of  very  strong  radium  ointment,  principally  in  the 
hope  of  overcoming  the  very  foul  odor  from  the  discharges. 
No  effect  was  noted,  however.  He  also  had  one  injection  of 
colloidal  copper.  In  view  of  the  patient's  failing  general  health 
and  weak  condition,  all  treatment  was  abandoned. 

Later  History.  After  the  case  was  reported  before  the  Surgical 
Society,  December  11,  1912,  the  patient's  general  condition  con- 
tinually grew  worse,  and  his  consent  to  have  the  leg  sacrificed 
was  finally  obtained.  On  January  2,  19 13,  I  amputated  under 
nitrous  oxide  gas  and  oxygen.  The  entire  operation,  including 
the  closing  of  the  wound,  took  thirteen  minutes.  Although  the 
larger  nerves  were  not  cocainized,  he  showed  very  little  shock 
from  the  operation,  no  nausea  or  vomiting,  and  made  a  very 
good  recovery.  The  limb  was  taken  to  the  laboratory  of  Cornell 
Medical  School,  and  Dr.  Ewing  made  a  further  study  of  the 
tumor.    His  second  report  reads  as  follows: 

April  23,  1913. 
Case  of  Tumor  of  Femur. 

Specimen  consists  of  a  leg  amputated  through  the  upper  third  of  the  thigh. 
The  skin  is  absent  over  the  anterior  and  lateral  surfaces  of  the  region  of  the 
knee-joint  for  a  distance  of  20  cm.,  and  in  its  place  is  a  hard  nodular  growth, 
pale  in  color,  and  spotted  here  and  there  with  ecchymotic  areas,  varying  in 
size  from  a  pin-point  to  4  and  5  cm.  in  diameter,  and  small  ulcerating  areas 
(I  to  1 1  cm.)  containing  white  cheesy  like  material. 

On  vertical  section,  the  tendon  and  lower  portion  of  the  rectus  femoris, 
to  within  2  cm.  of  the  patella,  is  replaced  by  a  tumor  mass  for  a  distance 
14  cm.  This  mass  appears  quite  separate  from  the  periosteum  of  the  femur, 
a  layer  of  fat  being  interposed.  At  its  widest  point  it  measures  6  cm.  Its 
upper  surface  is  covered  with  skin  and  subcutaneous  fat,  but  the  remaining 
portion  has  broken  through  the  integument  and  produces  an  ulcerating 
area  which  is  seen  on  the  surface  of  the  limb.  The  surface  of  this  mass  is 
smooth,  white,  and  glistening. 

At  the  point  of  amputation,  the  diameter  of  the  femur  is  not  increased  and 
the  compact  bone  appears  to  be  normal;  the  medullary  cavity  contains  a 
reddish-brown  marrow.  In  the  lower  third  of  the  bone,  it  measures  about 
7  cm.  in  diameter  and  the  medullary  cavity  has  entirely  disappeared;  the 
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compact  bone  is  atrophied,  in  places  being  only  a  shell.  Where  the  normal 
marrow  cavity  ends,  there  is  a  small  deposit  of  cancellous  bone;  just  below 
this,  there  are  two  bone  cysts,  measuring  0.5  and  1.5  cm.,  in  diameter  and 
lined  with  a  glistening  membrane.  Extending  from  the  cancellous  bone, 
posterior  to  the  cysts,  is  a  mass  of  ivory-like  compact  bone  which  takes  in 
the  entire  diameter  of  the  femur  just  below  the  cysts.  Below  this  compact 
bone  is  a  sequestrum,  4.5  cm.  in  length,  the  remains  of  what  appears  to  have 
been  a  part  of  the  shaft  of  the  femur ;  this  lies  in  cancellous  tissue.  Just  above 
this  condyle  in  the  medullary  cavity  is  a  well  circumscribed  tumor  measuring 
5x3  cm. 

The  cut  surface  is  white  and  granular  in  appearance  and  cuts  with  consider- 
able resistance;  the  edges  are  well  marked  and  the  tumor  does  not  appear 
to  infiltrate  the  surrounding  tissue. 

The  cancellous  tissue  in  the  condyle  appears  normal. 

Patella  shows  osteoporosis. 

The  head  of  the  tibia  shows  atrophy  of  compact  bone. 

Medullary  cavity  is  normal,  except  for  an  area  5  cm.  long  by  3  cm.  wide, 
in  which  the  marrow  appears  to  be  denser  than  the  surrounding  tissue. 

Microscopical:  The  compact  tumor  measuring  5x3  cm.  in  the  marrow 
cavity  of  the  lower  end  of  the  femur,  is  an  adult  acanthoma.  It  is  composed 
of  compact  masses  of  stratified  squamous  epithelium  of  adult  type,  with 
spines  and  pearls  and  many  large,  almost  cystic  areas  of  homified  material. 
The  stroma  is  cellular  connective. 

The  tumor  in  the  rectus  femoris  is  composed  of  many  large  and  small 
polygonal  and  spindle  tumor  cells,  with  vesicular  hyperchromatic  nuclei 
and  prominent  nucleoli.  These  cells  invade  the  muscle  tissue  in  rows,  small 
groups,  and  diffusely.     Muscle  cells  undergo  simple  strophy. 

The  origin  and  nature  of  this  tumor,  I  am  unable  to  determine.  It  appears 
to  be  of  rapid  growth  and  of  recent  date.  Its  structure  would  ordinarily  be 
designated  as  sarcoma.  I  do  not  think  it  arises  from  the  femur,  since  the 
underlying  periosteum  is  intact  and  separated  from  the  tumor  by  a  layer  of 
fat  tissue.  The  sequellae  of  the  original  process  in  the  bone  are  probably  to 
be  found  in  the  cysts,  the  areas  of  osteosclerosis,  and  the  large  sequestrum 
mentioned  in  the  gross  description.  It  is  difficult  to  determine  whether  or 
not  these  gross  lesions  can  be  interpreted  as  the  result  of  an  arrested  sarcoma. 
It  would  seem  possible  that  they  might  result  from  an  old  osteomyelitis  with 
formation  of  sequestrum,  osteosclerosis,  and  bone  cysts. 

The  epithelioma  in  the  medullary  cavity  may  be  interpreted  as  a  metastasis 
from  a  lesion  in  the  skin  resulting  from  the  ar-ray,  but  no  such  tumor  was 
recognized  in  the  ulcerated  surface  of  the  amputated  specimen.  It  is  very 
probable  that  the  tumor  of  the  quadriceps  was  an  extension  from  the  peculiar 
process  in  the  ulcerated  superficial  tissues  and  that  it  resulted  from  the  long 
use  of  the  .r-ray. 

One  to  two  weeks  after  the  operation  the  patient  developed 
metastases  in  the  lung  and  probably  also  the  peritoneum,  and 
died  on  January  16,  1913. 
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Blood  Analyses.  The  various  blood  counts  in  this  case  are 
of  interest. 

November  6,  191 2,  white  blood  corpuscles,  15,000;  hemo- 
globin, 70  per  cent. 

December  12,  191 2,  white  blood  corpuscles,  20,000;  red  blood 
corpuscles,  3,000,000;  hemoglobin,  60  per  cent. 

December  19,  191 2,  hemoglobin,  50  per  cent. 

December  28,  191 2,  hemoglobin,  60  per  cent. 

January  2,  1913,  hemoglobin,  50  per  cent. 

January  11,  1913,  hemoglobin,  35  per  cent. 

January  14,  1913,  leukocytes,  106,000;  polynuclears,  99.5  per 
cent;  mononuclears,  0.51  per  cent. 

January  16,  1913,  hemoglobin,  25  per  cent. 

On  consulting  my  records,  I  find  an  old  report  of  a  blood' 
examination,  dated  May  5,  1902,  at  which  time  he  was  taking 
x-rdiY  treatment  for  the  periosteal  sarcoma  of  the  femur.  The 
report  reads  as  follows:  Hemoglobin,  47  per  cent.;  red  cells, 
3,300,000;  white  cells,  11,100;  lymphocytes,  11  per  cent.; 
polynuclear,  69  per  cent,  of  which  50  per  cent,  neutrophilic; 
mononuclear,  10  per  cent,  disintegrating;  eosinophiles,  2  per 
cent,  multinuclear;  myelocytes  (small),  8  per  cent. 

A  careful  study  of  the  blood  changes  in  bone  carcinoma  with 
metastases,  has  been  recently  made  by  Gordon  R.  Ward  {Lancet, 
March  8,  1913,  p.  676),  based  upon  four  cases.  In  these  casesj 
the  hemoglobin  varied  between  32  and  115  per  cent.,  the  white 
blood  corpuscles  in  the  four  cases  were  3700,  9000,  1080,  and 
15,000,  the  polynuclears  varied  between  48  and  53  per  cent. 

The  facts  in  this  case  have  been  presented  as  clearly  and 
judicially  as  possible;  their  interpretation  will  be  left  largely 
to  the  readers.  It  is  unfortunate  that  the  slide  of  the  original 
specimen  removed  from  the  periosteal  tumor  of  the  femur  in 
February,  1902,  has  not  yet  been  found.  In  moving  the  labor- 
atory of  the  General  Memorial  Hospital  the  index  of  the  slides 
for  this  particular  period  was  lost.  Clinically  and  macro- 
scopically,  the  appearance  of  the  tumor  was  that  of  a  periosteal 
tumor,  involving  two-thirds  of  the  shaft  of  the  femur,  quite 
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characteristic  of  sarcoma.  A  specimen  was  removed  by  a  large 
exploratory  incision  and  the  diagnosis  of  small,  round-celled 
sarcoma  made  by  Dr.  E.  K.  Dunham,  director  of  the  Carnegie 
Laboratory,  and  professor  of  pathology  at  Belle\'Tie  University 
Medical  School,  and  by  Dr.  B.  H.  Buxton,  assistant  pathologist 
to  the  General  Memorial  Hospital.    The  subsequent  history  of 


Fig.  I. — Sarcoma  of  left  femur  before  treatment.  Subperiosteal  round- 
celled.  Showing  exploratory  incision  made  in  February,  1912.  Under  x-ray 
treatment  developed  extensive  metastasis  in  left  pectoral  region  and  right 
iliolumbar  region.  Apparent  cure  by  mixed  toxins  of  erysipelas  and  bacillus 
prodigiosus.     Patient  well  ten  years  later. 


the  case,  I  believe,  renders  the  loss  of  the  slide  unimportant, 
except  for  the  purpose  of  making  a  comparison  of  the  type  of 
the  tumor  originally  found,  and  the  one  that  developed  ten 
years  later.  The  extensive  multiple  metastases  which  soon 
developed,  confirm  beyond  question  the  diagnosis  of  malignant 


tumor. 
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Conclusions.  My  own  conclusions  after  a  careful  study  of  all 
the  clinical  data  in  this  case,  together  with  the  elaborate  reports 
of  the  microscopical  findings  by  such  competent  men  as  the  afore- 
stated,  are,  that  the  malignant  tumor  which  developed  in  the  pec- 
toral region  in  April,  191 2 — which  was  undoubtedly  epithelioma 
— was  a  simple  example  of  ordinary  x-ray  cancer  occurring  at  the 
site  of  an  old  dermatitis  of  ten  years  before.     The  later  tumor 


Fig.  2.— Sarcoma  of  femur,  after  six  months'  .v-ray  treatment. 


which  developed  in  the  thigh,  in  the  autumn  of  191 2,  started  ii 
a  similar,  but  much  more  severe  x-ray  dermatitis,  following  x-ray" 
burns  of  ten  and  a  half  years  before.  This  was  of  a  much  more 
highly  mahgnant  nature  and  grew  with  very  great  rapidity. 
The  fact  that  it  started  in  the  skin  and  never — even  at  the  time 
of  death — reached  the  periosteum,  strengthens  the  opinion  that 
it  was  a  new  and  independent  tumor  resulting  from  x-ray  burns, ^ 
and  having  no  connection  with  the  original  periosteal  sarcomj 
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of  ten  and  one-half  years  earlier,  which  had  apparently  entirely 
disappeared.  The  earlier  tumor  never  involved  the  skin  or 
muscles,  and  the  later  tumor  never  invaded  the  bone  or  peri- 
osteum, except  the  metastatic  tumor  in  the  medullary  cavity 
which  proved  to  be  an  epithelioma.  Part  of  the  thigh  tumor 
showed,  according  to  Welch  and  Ewing,  structures  which  must 
be  classed  as  sarcoma.     Other  portions  of  the  tumor  showed, 


Fig.  3. — Sarcoma  of  femur.  Metastasis  in  pectoral  and  lumbar  regions. 
Showing  dermatitis  after  x-ray  treatment  and  site  of  epithelioma  which 
developed  ten  years  later. 

according  to  Clark,  typical  basal-celled  carcinoma,  while  the 
intramedullary  tumor  was  clearly  epithelioma.  It  would  appear 
then  that  we  were  dealing  with  different  types  of  malignant 
disease — sarcoma,  carcinoma,  and  epithelioma — in  the  same 
individual  and  approximately  at  the  same  locality,  resulting 
directly  or  indirectly  from  chronic  irritation  caused  by  :r-rays. 
The  bone  cysts  and  sequestra^  are  easily  explained  as  the  result 
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of  a  rather  extensive  chronic  osteomyelitis  following  the  breaking 
down  of  the  sarcoma  of  the  femur  under  the  influence  of  the 
ic-rays  and  toxins  and  infection  from  the  sinus  which  persisted 
after  the  exploratory  incision.  I  know  of  one  other  case 
reported  by  one  of  the  German  clinics,  of  an  a;-ray  worker, 
in  which  two  different  types  of  malignant  tumor  (one  a  sarcoma 
and  the  other  carcinoma)  occurred  in  the  neighborhood  of  the 


Fig.  4. — Appearance  September,  191 1. 


wrist,  following  a  dermatitis  produced  by  exposure  to  the  a:-rays. 
The  two  types  of  tumor  occurred  within  two  inches  of  each 
other.     (The  reference  to  this  case  I  am  unable  to  find.) 

We  are  all  familiar  with  the  experimental  production  of  sar- 
coma in  the  rat,  by  Marie  and  Clunet,  published  in  the  Inter- 
national Conference  for  Cancer  Research,  19 10.  These  investi- 
gators set  out  deliberately  to  produce  sarcoma  by  producing  a 
series  of  x-Ta.y  burns  in  the  same  locaHty,  pushing  the  exposure 
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to  the  point  of  ulceration,  and  when  this  had  healed,  repeating 
the  experiment  four  or  five  times.  At  the  end  of  this  time, 
t}pical  sarcoma  developed  at  the  site  of  the  exposures. 


Fig.  5a  Fig.  56 

Fig.  5a. — X-ray  taken  ten  years  after  beginning  of  treatment,  showing 
sequestrum  and  new  formation  of  bone. 
Fig.  56. — Sound  femur. 

The  exact  method  by  which  x-rays  produce  a  malignant 
tumor  is  not  known.  It  would  be  idle  to  enter  into  any  pro- 
longed attempt  to  theorize  on  this  question  in  the  present  paper. 
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I  believe  that  the  a;-ray  cancer  throws  little  light  upon  the 
great  problem  of  the  etiology  of  malignant  tumors  in  general. 


Fig.  6  Fig.  7 

Fig.  6. — November,  1912.     Malignant  tumor.     Sarcoma  and  epithelioma 

at  site  of  jc-ray  dermatitis,  in  thigh. 

Fig.  7. — January  2,  1913.     Showing  rapid  progress  of  disease  in  two  months 

and  appearance  at  time  of  amputation. 

It  adds  Httle  to  the  evidence  for  or  against  the  extrinsic  or 
microbic  origin  of  the  disease.     Personallv,  I  believe  it  can  be 
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better  explained  by  the  parasitic  theory  than  by  any  of  the 
cellular  or  intrinsic  theories.  We  should  simply  have  to  assume 
the  existence  of  a  widely  disseminated  and  very  generally  present 
microorganism  or  virus  to  which  nearly  every  indi\ddual  is 
exposed,  and  yet,  which  under  normal  conditions  will  be  success- 
fully withstood  by  the  resisting  powers  of  the  tissues.  Under 
certain  unusual  or  abnormal  conditions,  such  as  bruising  of  the 
tissues  resulting  from  trauma,  or  the  changes  caused  by  chronic 
irritations  of  various  sorts,  including  those  occasioned  bv  the 


Fig.  8. — January,  1913.    a,  intramedullan' epithelioma.    Longitudinal  section 
showing  large  intramedullary  epithelioma.    Also  bone  cyst  and  sequestrum. 


or-ray,  these  tissues  lose  their  normal  resisting  power  and  furnish 
a  favorable  site  or  nidus  for  the  microorganisms.  When  once 
these  have  obtained  a  foothold,  it  will  be  found  very  difficult 
to  control  or  check  their  progress. 

Some  of  those  who  find  it  difficult  to  explain  the  origin  of 
.v-ray  cancer  on  the  microbic  theory,  assume  that  the  infectious 
agent  reaches  the  site  of  development  by  reason  of  abrasions 
or  cracks  or  external  ulceration.  If  this  were  true,  it  would 
be  hard  to  explain  the  development  of  cancer  in  cases  in  which 
there  was  no  ulceration. 
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My  theory  is  entirely  different,  in  that  I  believe  the  infection 
reaches  the  particular  locaHty  through  the  blood  supply,  just 
as  locaHzed  tuberculosis  of  bones  or  joints  in  children  develops 
after  a  trauma,  without  any  external  abrasion.  In  these  cases 
we  must  assume  a  latent  organism  present  in  the  system,  re- 
maining harmless  until  the  trauma  so  lowers  the  vitality  of  the 
tissues  as  to  furnish  a  favorable  nidus  for  the  organism  carried 
through  the  blood,  to  gain  a  foothold. 


Fig.  9. — November,   1912.      External  tumor  of  thigh,  involving  skin   and 
muscles  (sarcoma  and  epithelioma). 

Hesse,  of  the  University  PoHkHnik  of  Bonn  {Zwanglose 
Abhandlungen  aus  d.  Gehiete  d.  med.  Elektrologie  und  Rdntgen- 
kunde,  191 1,  Heft  10),  has  made,  I  believe,  the  most  careful 
study  of  the  a:-ray  cancer  up  to  the  present  time. 

Of  90  positively  determined  malignant  tumors  following  the 
exposure  to  x-rays,  occurring  in  54  patients,  5  or  5I  per  cent, 
were  tumors  resembling  fibrosarcoma.    Only  one  was  a  spindle- 
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celled  sarcoma  as  proved  by  histological  examination.  Hence, 
there  was  but  one  positive  Rontgen  sarcoma  in  the  entire  series. 
Of  94  Rontgen  lesions  reported,  54  were  cases  of  uncompli- 
cated carcinoma,  including  i  case  of  sarcoma,  the  latter  in 
conjunction  with  "cancroids;''  in  13  cases  the  diagnosis  was  not 
absolutely  certain  or  there  were  other  complications;  and  of  27 


Fig.  10. — November,  1912.      External   tumor  of  thigh,  involving  skin  and 
muscles  (sarcoma  and  epithelioma). 


carcinomas  in  cases  of  x-rayed  lupus;  26  of  the  positive  cases 
were  observed  in  America,  13  in  Germany,  13  in  England,  and 
2  in  France. 

Hesse  brings  out  the  important  point  that  Rontgen  carcinoma 
never  develops  as  a  simple  or  primary  injury  due  to  raying. 
but  exclusively  in  the  soil  of  an  already  present  Rontgen  injury. 

As  regards  the  etiology  of  Rontgen  carcinoma,  he  believ'es 
that  one  should  certainly  consider  the  possibility  of  their  being 
due  to  some  kind  of  infection,  either  bacterial  or  protozoic. 
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He  states  that  the  skin  which  has  been  exposed  to  the  x-rays  is 
full  of  cracks  and  ulcers,  often  as  thin  as  tissue  paper,  and  with 
little  or  no  power  of  resistance,  offers  a  favorable  soil  for  the 
entrance  of  foreign  organisms. 

Against  the  infectious  theory,  he  mentions  the  fact  that  in 
some  patients  the  carcinoma  develops  in  cicatrices  that  had  not 
shown  any  sign  of  inflammation  for  a  long  period,  in  which  cases 


Fig.  II. — January  2,  1913.     Intramedullary  tumor  (epithelioma). 

one  would  have  to  assume  that  the  cancer  germs  had  remained 
latent  in  the  tissue  and  then  had  become  active  for  some  un- 
known reason.  Nevertheless,  he  states,  the  infectious  theory 
cannot  be  excluded. 

With  reference  to  therapy,  he  believes  that  limited  success 
may  be  obtained  by  symptomatic  treatment.  He  adds,  "The 
Rontgen  carcinoma  itself  cannot  be  treated  radically  enough, 
and  the  soil  of  the  carcinoma  cannot  be  treated  mildly  enough." 
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Referring  to  the  prognosis,  he  states  that  without  treatment 
the  carcinoma  invariably  causes  the  death  of  the  individual 
afflicted.  Under  treatment  the  cancer  as  such  may  be  cured  but 
a  restitutio  ad  integrum  is  impossible.  A  complete  cure  of 
the  xeroderma  pigmentosum  does  not  occur,  although  attempts 
to  bring  the  same  to  a  stage  where  it  will  cease  to  further  generate 
carcinoma,  may  be  successful. 


300 


DISCUSSION 


DISCUSSION 


Dr.  Albert  J.  Ochsner,  Chicago. 

I  believe  that  the  thought  contained  in  Dr.  Coley's  paper  is  the 
most  important  which  has  been  brought  before  us  at  this  meeting. 
Unfortunately  I  am  not  in  a  position  to  give  the  confirmatory  evi- 
dence that  I  have  because  the  work  which  proves  the  position  taken 
by  Dr.  Coley  is  being  done  by  Dr.  Abelmann  and  is  not  at  the  point 
at  which  its  publication  is  possible;  therefore  I  will  simply  speak  of 
one  of  our  cases  treated  by  my  brother  in  May,  1906,  which  points 
in  the  same  direction. 

This  was  a  case  of  inoperable  round-celled  sarcoma  of  the  ilium 
which   was   opened    and    the   diagnosis    confirmed    microscopically. 
Then  large  doses  of  the  Coley  toxins  were  used  and  the  patient 
apparently  recovered.     Two  years  later  a  new  tumor  occurred  in 
the  same  region  and  grew  with  great  rapidity  so  that  it  appeared  to 
my  brother  and  to  myself  that  there  was  a  hopeless  recurrence. 
The  treatment  was  repeated  but  without  further  elTect.    The  tumor 
continued  to  grow  and  the  patient  died.    Upon  making  the  autopsy^ 
we  were  surprised  to  find  that  the  rapidly  growing  tumor  was  not 
a  sarcoma  but  a  cyst  and  that  at  the  bottom  of  this  cyst  there  was 
not  a  sarcoma  but  a  carcinoma.    Now  then  what  that  means  to  my 
mind  is  this,  that  the  same  microorganism  is  the  cause  of  sarcoma^ 
and  carcinoma  under  different  conditions.    Dr.  Coley  had  a  condition; 
of  sarcoma  caused  by  this  microorganism  to  begin  with.    The  activity , 
of  this  microorganism  was  inhibited  for  ten  years  but  was  not  eliminated 
and  when  this  microorganism  had  an  opportunity  to  become  active- 
again  under  the  irritation  of  the  :v-ray,  then  it  formed  the  kind  of] 
tumor  that  comes    rom  the  presence  of  this  microorganism  under] 
this  specific  irritation.    Of  course,  it  is  perfectly  clear  that  you  could 
not  easily  produce  a  surface  carcinoma  even  with  the  presence  of  this 
micro5rgan'sm  with   the  ordinary  form  of  irritation.     You   could 
not  from  this  produce  conditions  similar  to  scirrhus  cancer  or  that 
which  Dr.  Rodman  speaks  of  as  following  chronic  mastitis.     There 
are  two  methods  of  producing  cancer  experimentally,  one  is  by  trans- 
plantation and  the  other  is  by  inoculation.    In  Dr.  Coley's  case  and 
in  my  case  there  was  an  inoculation,  not  a  transplantation,  caus- 
ing the  recurrence.     The  transplantation  cancer  grows  much  more 
rapidly  than  that  caused  by  inoculation.    The  former  begins  to  grow 
immediately    upon   transplantation   of    carcinomatous   tissue   while 
the  latter  requires  at  least  seven  months,  according  to  Abelmann's 
experiments,  to  make  a  demonstrable  start. 
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Dr.  William  H.  Welch,  of  Baltimore,  (by  invitation). 

This  case  has  interested  me  very  much  indeed.  I  had  no 
opportunity  until  this  morning  to  report  to  Dr.  Coley  the  result  of 
my  examination  of  the  last  series  of  sections  which  he  sent  to  me. 

You  may  have  been  struck  by  the  apparent  diversity  of  opinions 
on  the  part  of  the  various  pathologists,  but  there  is  really  no  differ- 
ence of  opinion,  as  when  the  whole  specimen  is  before  you  the  nature 
of  the  neoplasm  is  plain.  Dr.  Coley  sent  me  a  piece  that  had  been 
excised  during  the  patient's  Ufe  from  the  latest  tumor  which  made 
its  appearance  a  few  months  before  death,  after  a  long  interval  of 
apparent  complete  cure.  In  that  specimen,  as  stated,  I  found  an 
unmistakable  sarcoma,  which  so  far  as  the  section  indicated,  was 
gro\\ing  from  below  upward.  The  section  included  the  epidermis, 
the  corium,  and  the  sublying  tissues — it  was  not  gro\\-ing  in  the 
reverse  direction — from  the  corium  outward.  Where  it  started  it  is 
impossible  to  state.  Just  at  one  edge  of  the  section  was  a  Uttle 
piece  of  tissue  which  might  or  might  not  be  interpreted  as  epithelioma, 
there  was  not  enough  of  it  to  make  sure.  Dr.  Coley  wrote  me  that 
someone  else  had  examined  the  specimen  and  had  found  epithehoma, 
and  it  became  quite  evident  that  that  bit  at  the  edge  was  in  fact 
epithelioma  and  it  seemed  obvious  that  the  other  examiner  had  not 
had  a  piece  of  the  sarcoma,  while  Dr.  Ewing  had  nothing  which  sug- 
gested either  sarcoma  or  epithelioma.  In  a  word,  there  were  two 
tumors.  It  was  quite  possible  to  cut  out  a  piece  showing  only  the 
sarcoma  or  only  the  epithelioma,  or  mainly  sarcoma  and  a  little  bit 
of  epithelioma.  Xo  complete  autopsy  was  obtained,  but  enough 
examination  was  made  to  clear  up  the  nature  of  the  neoplasm.  The 
patient  had  a  sarcoma  and  an  epithelioma,  the  latter  being  an  ordi- 
nary squamous-celled  epithelioma  which  Dr.  E^^^ng  calls  acanthoma. 
These  are  growing  side  by  side  in  the  skin  and  also  in  the  bone.  The 
epithehoma  in  the  bone  is  unquestionably  a  squamous-celled  metas- 
tasis. The  interpretation  must  remain  hypothetical.  Dr.  Coley's 
interpretation  is  quite  possible  and  the  fact  that  the  original  tumor 
had  not  extended  beyond  the  limits  of  the  bone  and  the  present  sar- 
coma had  not  reached  the  bone,  make  it  possible  to  accept  his  view 
that  the  sarcoma  which  developed  at  the  end  in  association  with 
epithehoma  might  be  totally  disconnected  with  the  primary  growth. 
The  unfortunate  part  is,  of  course,  the  fact  that  the  sections  from 
the  original  tumor  cannot  be  found;  if  we  had  these  we  could  deter- 
mine whether  the  types  of  sarcoma  in  the  last  sections  were  identical. 
So  far  as  the  type  is  concerned  it  could  well  enough  be  a  myeloid 
sarcoma  developing  from  the  bone-marrow,  but  there  are  not  enough 
of  this  type  of  cell  to  exactly  determine  this.     One  might  also  raise 
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the  question  whether  it  is  one  of  those  instances  to  which  attention 
was  called  by  Ehrlich  of  the  transformation  of  carcinoma  and  epi- 
thelioma into  sarcoma  where  the  latter  eventually  gets  the  upper 
hand  entirely  replacing  the  epithelioma.  I  do  not  think  this  infer- 
ence is  permissable.  We  have  little  evidence  in  human  pathology, 
and  in  this  instance  the  sarcoma  is  not  a  transformation  of  the  epi- 
thelioma, as  it  is  growing  in  from  the  outside. 

The  third  view  is  that  ingeniously  advocated  by  Dr.  Ochsner.  I 
do  not  think  it  can  be  proven  or  disproven  that  there  is  a  single 
etiological  agent  for  carcinoma  and  sarcoma.  We  pathologists  are 
not  so  convinced  of  this  as  surgeons  seem  to  be.  It  is  hardly  well  tc 
discuss  all  the  hypotheses  which  might  come  to  mind.  There  was 
no  difference  as  to  the  objective  findings  in  the  case. 

Dr.  Halsted  thought  Dr.  Coley  had  held  the  agent  in  abeyance  byJ 
his  treatment  as  a  latent  condition  and  that  under  the  stimulus  o| 
the  a;-ray  dermatitis  it  lighted  up  again.     But,  as  I  said  before,  we' 
cannot  determine  that  the  second  tumor  depends  on  the  same  anlage 
as  the  first  because  we  have  not  the  sections  of  the  first  tumor. 

Dr.  Joseph  C.  Bloodgood,  Baltimore. 

Dr.   Coley 's  experience  with  sarcoma  is  probably  the  largest  of' 
any  surgeon  in  the  world,  and  it  is  my  opinion  that  he  has  demon- 
strated that  this  treatment  with  the  toxins  of  streptococcus  and  bacil-^ 
lus  prodigiosus  should  be  employed  in  all  inoperable  cases,  and  ii 
all  cases  in  which  at  operation  the  local  disease  has  been  incompletely! 
removed.     Of  course,  there  is  no  objection  to  the  employment  of] 
the  toxins  in  all  cases  of  sarcoma,  except  the  discomfort  which  may' 
accompany  the  treatment. 

In  my  studies  of  bone  sarcoma  I  have  yet  to  observe  a  cure  among 
the  more  malignant  periosteal  and  medullary  sarcomas  of  the  spindle- 
and-round-cell  type,  or  the  angiosarcoma,  whether  endothelial  or 
perithelial.  Nor  has  there  been  reported  a  cure  among  the  cases  of 
bone  aneurysm. 

Now,  if  Dr.  Coley  can  furnish  undoubted  cures  in  this  group,  it 
could  be  looked  upon  as  proof  of  the  efficiency  of  the  treatment. 
One  of  our  cases  of  bone  aneurysm  lived  four  years  after  a  shoulder- 
joint  amputation  and  died  of  metastasis  of  the  lung;  he  was  abso- 
lutely free  from  symptoms  three  and  a  half  years.  Dr.  Coley  has 
under  observation  now  a  similar  case  in  which  the  marrow  tumor 
was  curetted  three  times  from  the  shaft  of  the  humerus.  After  the 
first  curettement  the  toxins  were  employed;  there  seemed  to  be  tem- 
porary improvement.  But  later  Dr.  Coley  had  to  do  a  shoulder- 
joint  amputation.     Now,  this  patient  has  not  lived  as  long  as  the 
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patient  first  mentioned.  Dr.  Mathews  (Annals  of  Surgery)  reports 
two  cases  of  medullary  sarcoma  of  the  tibia;  one  in  a  boy  aged  thirteen 
years,  the  other  in  a  woman  of  twenty-four.  In  both  cases  the  marrow 
lesion  was  simply  curetted;  the  boy  is  free  from  disease  ten  years 
after  operation,  the  woman  two  years;  neither  have  received  the 
toxins.  I  have  studied  the  sections  in  these  two  cases ;  both  are  cellular 
sarcomas  of  a  type  in  which  up  to  the  present  time  I  have  never 
observed  a  cure.  Had  toxins  been  employed  in  these  two  cases,  the 
freedom  from  recurrence  might  naturally  and  fairly  have  been 
attributed  to  this  treatment. 

Our  records  today  are  not  as  yet  sufficiently  reliable  as  to  the  dura- 
tion of  life  in  sarcoma  and  as  to  the  absolute  differential  diagnosis 
between  sarcoma  and  non-malignant  connective-tissue  tumors. 

Among  406  benign  connective-tissue  tumors  I  have  records  of  3 
hemangiomas,    2    fibrohemangiomas,    3    granulation-tissue    tumors, 

4  fibromas  of  the  abdominal  wall,  2  tendon-sheath  tumors — that  is 
14  cases  in  which  the  disease  was  incompletely  removed,  because  the 
more  extensive  complete  operation  would  have  meant  mutilation,  in 

5  of  these  amputation.  Nevertheless  these  patients  have  remained 
well  for  periods  of  from  three  to  seventeen  years  since  operation. 
Now,  although  I  have  recorded  these  cases  among  the  benign  con- 
nective-tissue tumors,  some  of  my  pathologist  colleagues  were  inclined 
to  the  diagnosis  of  sarcoma  from  the  histological  study.  I  am  con- 
fident that  if  the  sections  in  these  14  cases  were  sent  through- 
out the  country  to  competent  and  experienced  pathologists  they 
would  pronounce  the  diagnosis  of  sarcoma  in  the  majority  of  cases. 
Now,  if  I  had  treated  these  14  cases  with  toxins,  I  could  with  consider- 
able justification  report  them  as  cures  apparently  due  to  the  toxins. 
It  is  quite  possible  that  among  Dr.  Coley's  cured  cases  there  may  be 
some  examples  of  mistaken  diagnosis.  The  histological  appearance 
of  the  desmoid  tumor  of  the  abdominal  wall  is  almost  impossible  to 
differentiate  from  spindle-cell  sarcoma  elsewhere.  The  fibro-angioma 
and  some  types  of  hemangioma  are  very  difficult  to  differentiate  from 
endothelial  or  perithelial  angiosarcoma. 

Then  again  we  have  accomplished  cures  unexpectedly;  for  example, 
among  12  cases  of  perithelial  angiosarcoma  of  the  skin  I  have  observed 
I  cure;  among  17  cases  of  mixed  spindle  and  round-cell  sarcoma 
of  the  soft  parts  4  cures;  among  35  peritheUal  or  endothelial  angio- 
sarcomas I  cure.  Now  in  these  unexpected  cures  no  toxins  were 
employed.  As  a  matter  of  fact  in  these  cured  cases  there  was  nothing 
in  the  clinical  picture  or  operative  findings  to  make  the  prognosis  any 
better  than  in  many  cases  not  cured.  In  my  experience  the  cause 
of  the  failure  to  cure  an  operable  sarcoma  is  not  local  recurrence, 
but  metastasis. 
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Dr.  Coley  has  no  positive  evidence  that  the  toxins  are  as  helpful 
in  metastasis  as  on  the  primary  tumor. 

I  do  not  wish  for  a  moment  to  question  Dr.  Coley's  results,  nor 
to  discourage  the  use  of  toxins  in  selected  cases,  but  I  must  call 
attention  to  these  three  facts;  which  all  of  us  must  bear  in  mind  in 
investigating  the  ultimate  results  in  malignant  disease:  (i)  The 
example  of  an  unusually  long  period  of  life  in  apparent  comfort, 
which  some  patients  exhibit,  who  have  in  their  bodies  primary  and 
metastatic  tumors  of  the  most  malignant  type.  Attention  was  first 
called  to  this  fact  by  observations  on  women  with  atrophic  scirrhus 
of  the  breast.  (2)  The  difficulty  of  distinguishing  clinically  and  with 
the  microscope  some  types  of  inflammatory  tumors,  scar-tissue  tumors, 
and  angiomas  from  sarcoma;  the  former  benign  tumors  may  be  cured 
by  incomplete  excision,  or  even  after  recurrence.  Coley's  best  results 
are  in  those  types  of  sarcoma  which  resemble  most  closely  the  benign 
scar-tissue  tumors.  (3)  The  unexpected  cures  after  complete  opera- 
tion for  the  most  malignant  types  of  sarcoma.  These  have  been 
observed  by  surgeons  many  years. 

Personally  I  am  employing  the  toxins  in  all  inoperable  cases,  in 
all  cases  in  which  it  is  impossible  to  completely  remove  the  disease. 
But  up  to  the  present  time  I  have  as  yet  not  observed  a  permanent 
cure.  In  some  cases,  it  seems  to  me,  the  progress  of  the  local  disease 
was  less  rapid  than  one  would  expect.  Unfortunately,  however, 
the  more  one  observes  malignant  disease,  the  less  one  knows  what 
to  expect  as  to  the  rapidity  of  its  course. 

Dr.  Coley.  First,  I  would  like  to  say  that  I  think  there  is  a 
great  deal  to  be  said  in  favor  of  the  hypothesis  of  Dr.  Ochsner  that 
the  same  microorganism  may  be  the  cause  of  different  types  of  tumors. 
This  was  suggested  three  years  ago  at  Cleveland  by  Mr.  Charles 
A.  Ballance,  of  London,  and  I  think  there  is  increasing  evidence  in 
its  favor.  I  also  have  had  cases  in  which  the  sarcomas  after  once  dis- 
appearing under  treatment  with  the  toxins,  have  come  back  again, 
but  in  each  case,  except  the  one  reported  today,  there  has  been  the 
same  type  of  tumor,  and  in  no  cases  has  the  recurrence  taken  place 
so  long  after  as  ten  years. 

To  my  mind  these  cases  of  recurrence  after  having  once  disappeared 
under  the  toxin  treatment,  furnish  incontrovertible  evidence  of  the 
value  of  the  toxins  in  sarcoma.  To  illustrate  let  me  cite  the  case  of 
a  patient  referred  to  me  seven  years  ago  by  Dr.  Gerster,  suffering 
from  inoperable  round-celled  sarcoma  of  the  tonsil  with  extensive 
metastasis  in  the  neck,  in  whom  the  tumor  completely  disappeared 
after  seven  weeks'  treatment  with  the  toxins;   the  injections  were 
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nearly  all  made  systemically  in  the  pectoral  region;  that  patient 
remained  well  for  six  years,  when  there  was  a  recurrence  in  the  oppo- 
site tonsil  with  a  large  metastatic  tumor  in  the  neck.  He  went  to 
another  surgeon,  as  I  was  away,  who  removed  a  part  of  the  tonsil, 
which  Dr.  Elser,  pathologist  to  the  New  York  Hospital,  could  not 
diagnose,  but  suggested  it  might  be  syphilitic,  and  the  patient  was 
put  on  the  mixed  treatment  although  the  Wassermann  test  was 
negative.  The  tumor  continued  to  grow  rapidly  and  a  few  weeks 
later  was  removed  by  Dr.  John  L.  Erdman.  The  tumor  returned  very 
rapidly,  and  in  less  than  three  weeks  had  become  larger  than  at  the 
time  of  Dr.  Erdman's  operation.  Through  some  misfortune,  the 
tumor  removed  by  Dr.  Erdman  was  lost  before  a  microscopic  exami- 
nation could  be  made.  The  patient  was  admitted  to  my  service  at 
the  General  Memorial  Hospital  about  a  month  later,  and  a  very 
extensive  operation  was  performed  by  Dr.  William  A.  Downes  and 
myself;  a  mass  about  the  size  of  an  orange  being  removed  with  several 
smaller  masses  above  the  clavicle,  and  the  entire  sternomastoid 
muscle.  This  tumor  was  carefully  examined  by  Dr.  James  Ewing 
who  pronounced  it  a  round-celled  sarcoma.  The  patient  recovered 
satisfactorily  from  the  operation  and  I  advised  a  course  of  very 
vigorous  toxin  treatment,  but  the  patient  refused  to  stay  at  the 
hospital  and  the  treatment  was  carried  out  by  his  family  physician 
for  two  or  three  weeks,  when  the  patient  lost  hope  and  was  unwilling 
to  continue.  Thereafter,  the  tumor  grew  with  remarkable  rapidity, 
causing  death  less  than  two  months  after  operation. 

Another  extremely  convincing  case  is  that  of  Dr.  G.  W.  Crile, 
also  a  lymphosarcoma  of  the  tonsil,  which  was  regarded  by  Dr. 
Crile  as  entirely  inoperable,  and  which  disappeared  under  the  toxins 
begun  by  Dr.  Crile  and  later  continued  for  a  number  of  weeks  by 
Drs.  McMullen  and  Stanton,  of  Schenectady.  After  remaining 
entirely  well  for  nearly  a  year,  the  disease  recurred  locally  and  grew 
rapidly.  The  toxins  were  resumed,  but  failed  to  show  the  same  con- 
trolling influence  as  during  the  earlier  period.  He  was  under  my  care 
for  a  time,  but  it  was  impossible  to  get  the  better  of  the  tumor,  and 
the  patient  died  on  February  7,1912.  Fortunately,  a  complete  autopsy 
was  obtained  in  this  case,  which  showed  death  to  have  occurred  from 
a  local  recurrence;  there  was  no  trace  of  metastasis  in  any  part  of 
the  body. 

These  cases,  together  with  a  considerable  number  of  similar  ones, 
make  it  impossible  to  regard  cases  successfully  treated  with  the  toxins 
as  errors  of  diagnosis. 

These  periosteal  tumors,  such  as  the  one  reported  in  the  present 
paper — as  Dr.  Bloodgood  has  pointed  out — also  offer  the  most  con- 
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elusive  evidence  of  the  value  of  the  toxins.  In  the  discussion  of  a  paper 
on  bone  sarcoma,  which  I  read  in  Washington  six  years  ago,  Dr. 
Bloodgood  stated  that  he  no  longer  amputated  at  the  hip-joint  for 
sarcoma,  inasmuch  as  all  the  patients  died  of  speedy  recurrence. 
In  addition  to  the  one  reported  in  the  present  paper,  which  disap- 
peared under  the  toxins  and  was  well  ten  years,  I  have  had  a  number 
of  cases  of  periosteal  sarcoma  of  the  long  bones,  including  the  femur 
and  humerus,  which  have  recovered  without  the  sacrifice  of  the  limb; 
and  a  larger  number  in  which  the  toxins  were  used  after  amputation 
in  the  hope  of  preventing  a  return,  and  the  patients  are  now  well, 
from  three  to  fifteen  years  later. 

As  regards  the  spontaneous  disappearance  of  a  tumor  of  established 
malignancy,  every  man  in  this  Association  has  possibly  seen  one  or 
two  cases  in  which  a  tumor  disappeared  spontaneously;  but  I  do 
not  know  of  anyone  who  has  seen  more  than  one  or  two  cases,  and 
in  very  few  of  these  cases  has  the  diagnosis  been  established  by 
microscopic  examination,  while  in  most  of  my  cases  the  clinical 
diagnosis  has  been  confirmed  by  careful  microscopic  examination, 
not  merely  by  a  single  pathologist,  but  in  the  majority  of  cases  by  a 
number. 

Before  the  Clinical  Congress  of  the  Surgeons  of  North  America, 
in  November,  191 2,  I  showed  eighteen  patients  who  had  been  treated 
for  inoperable  sarcoma  with  the  mixed  toxins  of  erysipelas  and  bacil- 
lus prodigiosus,  and  were  in  good  health,  without  any  trace  of  a  return, 
from  three  to  nineteen  years.  Altogether  I  have  had  upwards  of 
70  successful  cases,  representing  a  little  over  10  per  cent,  of  successes 
of  the  total  number  treated.  These  results,  I  believe,  warrant  Dr. 
Bloodgood's  conclusion,  that  it  is  worth  while  to  try  the  toxins  in 
inoperable  cases  and,  furthermore,  after  primary  operation,  as  a 
prophylactic,  in  the  hope  of  lessening  the  chances  of  a  recurrence. 


A  NOTE  ON  CANCER  OF  THE  THYROID  AND   ITS 

EXTENSION  TO  THE  LUNGS   BY  MEANS 

OF  THE   BLOODVESSELS 


By  FRANCIS  J.  SHEPHERD,  M.D.,  F.R.C.S.E.  (Hon.) 

MONTREAL,  CANADA 


Cases  of  cancer  of  the  thyroid  are  always  unsatisfactory 
to  operate  on.  I  have  operated  on  many,  but  in  very  few  has 
the  result  been  satisfactory.  The  majority  of  cases  have  suc- 
cumbed to  recurrence  at  the  site  of  the  original  disease;  others 
have  had  no  local  recurrences  but  have  died  from  extension  to 
the  lungs.  In  only  one  case  have  I  had  a  satisfactory  result, 
this  was  operated  on  some  ten  years  ago.  After  a  second  oper- 
ation for  recurrence  patient  became  myxedematous  and  has 
been  obhged  to  take  desiccated  thyroid  ever  since. 

Those  cases  which  succumb  to  extension  in  the  lungs  are  most 
interesting.  In  some  cases  the  extension  is  through  the  lym- 
phatics, but  again  the  transmission  may  be  directly  through  the 
bloodvessels  as  in  the  case  reported  below.  This  method  of 
extension  is  much  more  common  than  is  supposed  and  accounts 
for  the  rapid  spreading  and  termination  of  such  cases.  In  my 
patient,  however,  it  was  some  years  before  the  disease  extended, 
and  for  four  years  she  continued  her  work  as  a  manicurist  in 
perfectly  good  health.  When,  however,  the  tumor  again  showed 
itself  in  the  neck  the  growth  was  rapid  and  extension  to  the 
lungs  by  means  of  the  bloodvessels  quickly  followed.  No  glands 
in  the  neck  in  its  neighborhood  were  involved,  which  accounts, 
no  doubt,  for  the  long  interval  of  comparative  health. 

This  also  teaches  us  that  cases  of  early  cancer  should  always 
be  operated  on,  for  relief  for  a  certain  time  is  always  obtained. 
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In  one  case  operated  on  some  fifteen  years  ago  I  had  been  ob- 
serving it  for  a  year  or  more  and  the  patient  steadily  refused 
operation.  However,  the  growth  suddenly  enlarged  greatly 
(evidently  due  to  hemorrhage)  and  great  discomfort  resulted. 
I  operated  promptly  and  found  the  sudden  enlargement  due  to 
hemorrhages  into  a  number  of  cysts  in  the  gland.  Convalescence 
was  uninterrupted,  but  eighteen  months  later  the  man  began 
to  spit  blood  and  there  was  consoHdation  of  the  left  lung.  He 
died  two  months  later  of  exhaustion  due  to  disease  in  the  lung 
and  frequent  hemorrhages.  In  this  case  there  was  no  local 
recurrence  and  the  extension  of  the  disease  was  through  the 
bloodvessels,  the  glands  not  being  involved. 

Mrs.  D.,  a  manicurist,  aged  thirty-nine  years,  consulted  me 
on  January  13,  1907,  for  an  enlargement  of  the  thyroid.  She 
stated  that  the  thyroid  was  enlarged  since  a  child  and  only 
during  the  last  four  years  has  it  grown  and  reached  its  present 
size.  The  tumor,  which  was  solid,  occupied  apparently  the  whole 
thyroid,  the  enlargement  was  as  much  on  the  right  as  on  the 
left  side  and  quite  smooth.  She  wished  to  have  the  growth 
removed  because  she  was  breathless  on  exertion  and  had  violent 
attacks  of  palpitation.  Quite  recently  her  voice  had  changed. 
She  had  a  pulse  of  120,  but  no  other  sign  of  Graves'  disease, 
except  great  excitability,  no  exophthalmos,  no  tremors,  and  no 
edema  of  the  extremities.  Of  late  she  had  lost  much  flesh.  She 
was  operated  upon  on  January  17,  and  the  tumor  was  found  to 
occupy  chiefly  the  left  lobe.  The  whole  gland  was  removed  with 
great  ease  and  she  went  home  much  relieved  with  the  wound 
soundly  healed  in  two  weeks.  The  pathological  report  was 
carcinoma. 

I  heard  from  her  in  August,  of  the  same  year  (1907),  and  she 
reported  herself  quite  well  and  said  she  could  do  more  work  than 
she  had  done  for  years.  I  did  not  hear  again  from  her  until 
January  4,  191 1,  when  she  reported  that  the  tumor  had  com- 
menced to  grow  again  from  the  left  side  and  was  of  considerable 
size  though  she  felt  little  discomfort.  She  again  came  to  the 
hospital  to  consult  me  on  July  4,  191 2,  five  yeras  after  the  first 
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operation.  At  this  time  she  was  in  great  distress,  breathing  with 
ifficulty,  and  speaking  only  in  a  whisper.  She  had  a  tumor  the 
56  of  an  orange  in  the  region  of  the  thyroid  which  was  quite 
imovable.  She  begged  for  some  operative  relief,  so  on  January 
6,  an  attempt  was  made  to  remove  the  growth.  The  patient 
was  much  emaciated  and  weak  and  had  not  been  able  to  attend 
to  her  business  of  manicuring  for  some  months. 

She  took  ether  badly  and  there  seemed  to  be  obstruction  low 
down,  so  a  laryngeal  tube  was  inserted.  This  gave  no  relief  and 
ether  was  discontinued  and  the  skin  was  infiltrated  with  novo- 
cain. The  large  mass  on  the  left  side  was  dissected  out.  The 
trachea  was  found  flattened  and  pushed  to  the  opposite  side 
but  the  larynx  itself  was  free  from  infiltration.  The  patient's 
condition  was  now  so  bad  that  it  was  decided  to  do  nothing 
more ;  the  right  side  was  left  alone  as  it  was  not  pressing  on  the 
trachea  and  she  was  breathing  quietly.  The  wound  was  closed 
and  the  patient  removed  to  the  ward.  She  died  some  hours 
afterward. 

The  postmortem  is  interesting.  It  was  performed  by  Dr. 
Rhea,  pathologist  to  the  Montreal  General  Hospital,  and  from 
his  report  I  have  extracted  the  following: 

The  thyroid  gland  cannot  be  found  as  such;  corresponding  to 
the  site  of  the  right  lobe  is  a  large,  firm,  calcified  mass  6x4  cm., 
with  a  mass  of  soft  tissue  at  the  lower  extremity.  The  trachea 
at  this  point  has  been  displaced  to  the  right  and  shows  flattening 
on  the  left  side.  Occupying  the  site  of  the  left  lobe  is  a  cavity 
from  which  a  mass  of  tissue  has  been  apparently  removed. 
The  tissues  around  the  trachea  are  infiltrated  with  newgrowth, 
and  the  phrenic  and  recurrent  laryngeal  nerves  are  bound  down 
and  involved  by  tumor  tissue.  The  left  innominate  vein  is 
enormously  distended  and  on  palpation  contains  a  firm  irregular 
mass  which  on  opening  is  found  to  be  a  newgrowth  springing 
from  the  posterior  wall  of  the  inner  surface  of  the  vein  and  almost 
occluding  it. 

Lungs.  In  the  superficial  portions  of  both  lungs  several 
firm,  round  nodules  are  felt.    Upon  section  these  are  found  to 
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be  small  metastatic  tumors.  They  are  found  mostly  in  the 
lower  lobes.  No  thrombi  could  be  demonstrated  in  the  veins 
or  arteries. 

Microscopic  Description.  The  tumor  tissue  is  of  the  same 
character  wherever  found.  The  tissue  consists  of  cords,  groups 
of  cells  and  acini,  separated  by  a  connective-tissue  stroma. 
The  relative  proportions  of  these  elements  varies  somewhat  in 
sections  from  different  locations.  The  essential  cell  of  the  tumor 
is  epithelial.  These  cells  vary  in  size  and  shape,  depending  on 
the  pressure  to  which  they  are  subjected.  The  acini  are  small 
and  most  of  them  are  empty,  but  some  contain  colloid  material. 

Sections  through  the  wall  of  the  innominate  vein  and  tumor 
attached  to  the  inner  surface,  show  the  following:  The  wall  of 
the  vein  is  thickened  and  attached  to  its  inner  surface  is  a  mass 
of  tissue  consisting  of  tumor  cells  and  stroma  similar  to  that 
already  described  in  the  lymph  nodes  from  both  sides  of  the  nect ; 
mediastinum  and  peribronchial  tissues  show  no  tumor  cells. 
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DISCUSSION 

Dr.  Charles  H.  Mayo,  Rochester,  Minnesota. 

Dr.  Shepherd's  paper  brings  up  a  most  interesting  question  in  the 
mode  of  transmission  of  carcinoma,  whether  through  the  lymphatics 
or  blood  vessels.  It  is  quite  generally  considered  true  that  the  younger 
the  indi\'iduals  are  when  afifected  \nth  malignancy  the  more  rapidly 
is  it  disseminated  through  the  lymphatics.  In  older  indi\'iduals  this 
dissemination  is  less  rapid  because  their  lymphatic  circulation  is 
less  active;  thus  in  old  people  carcinoma  may  remain  long  a  local 
disease.  Within  a  comparatively  recent  period  it  has  been  demon- 
strated that  the  thyroid  is  filled  ^ith  short  lymph  spaces  opening 
directly  into  the  veins  of  the  gland.  This  explain,  why  such  an 
active  gland  has  so  few  lymphatics  connected  with  its  surface.  The 
short  lymph  spaces  form  a  route  through  which  carcinomatous  cells 
are  delivered  directly  to  the  circulation,  where  the  lungs  and  can- 
cellated structure  of  bone  form  a  favorable  site  for  metastases. 
Secondary  growths  from  cancers  of  the  breast  are  particularly  liable 
to  recur  in  the  bones  of  the  pelvis.  Neither  carcinoma  of  the  thyroid 
nor  secondary'  carcinoma  of  the  breast  should  be  operated  on  without 
first  ha\'ing  a  radiograph  of  the  lungs  and  the  pelvic  bones  to  show 
whether  such  operation  is  advisable. 


THE    PRELIMINARY   LIGATION    OF    THE    THYROID 
ARTERIES  AND  OF  THE   INFERIOR  IN  PREFER- 
ENCE  TO  THE    SUPERIOR     ARTERY 


By  W.  S.  HALSTED,  M.D. 
baltimore,  maryland 


It  happens  that  in  no  instance  have  we  found  that  the  pre- 
liminary Hgation  of  two,  three  or  even  of  the  four  arteries  sufficed 
to  cure  the  patient  seriously  ill  with  Graves'  disease,  although 
we  have  observed  that  considerable  improvement,  for  a  short 
time  at  least,  may  follow  the  ligation  of  even  a  single  artery. 
Ligation  in  our  clinic  has  been  practised  only  in  the  most  serious 
cases  and  always  with  a  view  to  improving  the  patient's  condition 
to  such  an  extent  that  lobectomy  might  safely  be  performed  and 
to  testing  her  resistance  to  operation,  hence  I  have  endeavored 
to  reduce  the  preliminary  procedure  to  the  simplest  possible  terms,j 
ligating  each  artery  through  a  space  just  large  enough  to  admit 
of  exposure  of  the  vessel — a  space  too  small,  as  a  rule,  to  admit 
more  than  one  finger.  For  the  past  two  years  or  more  I  have 
tied  the  inferior  in  preference  to  the  superior  arteries  and  foi 
the  following  reasons: 

I.  The  cosmetic  effect  is  better.  The  incisions  for  ligatioi 
of  the  superior  vessels  have  to  be  made  at  a  higher  level  than' 
the  Kocher  collar-incision,  which  is  invariably  employed  for  the 
lobectomy,  and  there  results,  in  consequence,  a  welt-like  banc 
of  skin  between  the  two  horizontal  cuts  which  is  a  pronouncec 
disfigurement. 

In  tying  the  inferior  vessels  the  incisions  correspond,  as  I^ 
have  said,  precisely  to  the  line  of  the  lobectomy  wound  of  the 
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skin ;  and  in  the  making  of  the  latter  the  fine  scars  of  the  former 
are  excised. 

2.  The  wounds  made  for  hgation  of  the  inferior  arteries  are 
irtly  outside  of  the  field  of  the  lobectomy  operations,  whereas, 

^hen  the  superior  arteries  have  been  ligated,  a  considerable 
irt  of  the  operation  for  removal  of  a  lobe  is  through  freshly 
iealed,  matted  tissues  whose  resistance  to  infection  is  lowered. 
Although  suppuration  is  not  very  likely  to  take  place  even  when 
two  or  three  operations  are  performed  at  short  intervals  through 
the  same  tissues,  the  reaction  is  greater  and  breaking  down  of 
the  wound  quite  possible. 

3.  As  the  inferior  thyroid  artery  is  usually  larger  than  the 
superior,  the  effect  of  the  hgation  may  be  greater. 

4.  The  superior  artery,  or  arteries,  are  regularly  tied  in  the 
course  of  lobectomy;  hence  when  both  inferior  arteries  have 
been  tied  and  a  double  lobectomy  is  performed  all  four  of  the 
thyroid  arteries  will  have  been  occluded.  On  the  other  hand, 
if  the  superior  arteries  had  been  Ugated  at  the  prehminary 
operation,  the  portions  of  both  lobes  remaining  after  a  double 
lobectomy  would  receive  a  fuller  blood  supply. 

5.  The  location  of  the  inferior  artery  is  less  variable  than  that 
of  the  superior  vessel,  which  is  subject  to  great  changes  because 
of  the  inconstant  position  of  the  superior  pole. 

The  hgation  of  all  the  structures  of  both  superior  poles  through 
an  incision  which  stretches  across  the  neck — a  procedure  which 
has  considerable  vogue — does  not  seem  quite  rational  to  me  for 
the  reason  that  the  results  would  not  be  likely  to  be  adequately 
proportionate  to  the  magnitude  of  the  operation.  The  hgation 
of  all  four  of  the  arteries  through  small  incisions  such  as  I  have 
described,  would  hardly  be  more  formidable  than  the  operation 
just  referred  to  and  the  benefits  would,  I  beheve,  be  greater. 

The  danger  of  tetany  from  the  occlusion  of  the  four  arteries 
is  probably  not  so  great  as  I  formerly  supposed,  provided  that 
the  ligations  are  done  nea'tly  and  at  safe  distance  from  the 
parathyroid  glandules.  Ligation  of  the  four  arteries  in  close 
proximity  to  the  parathyroids  and  through  large  incisions  might 
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result  quite  differently.  In  three  instances  in  which  I  have 
ligated  the  four  arteries  in  two  or  more  acts  and  subsequently 
removed  the  greater  part  of  both  lobes  in  the  manner  about  to 
be  described,  transient  symptoms  of  tetany  manifested  them- 
selves. 

The  inferior  thyroid  artery  is  ligated  as  follows :  A  transverse 
cut,  from  4  to  4.5  cm.  in  length,  is  made  ovei-  the  tendon  of  the 
omohyoid  muscle  precisely  in  the  line  of  the  Kocher-collar  in- 
cision as  contemplated  for  the  subsequent  lobectomy.  The 
fibers  of  the  sterno-mastoid  muscle  are  separated  in  line  of  the 
common  carotid  artery  at  the  level  of  the  omohyoid  tendon. 
The  thyroid  lobe  is  exposed  behind  the  posterior  fibers  of  the 
sternothyroid  muscle  and  drawn  inward  by  a  retractor  designed 
for  this  purpose.  The  common  carotid  is  retracted  outward 
by  a  similar  though  somewhat  shorter  instrument  and  the  layers 
of  fascia  covering  the  inferior  thyroid  artery  are  divided  at  the 
level  of  the  omohyoid  tendon.  The  dissection  is  then  carried 
out  solely  with  the  two  long,  deHcate,  blunt  dissectors,  for  the 
artery  is  sometimes  at  a  great  depth  (greatest  when  the  Graves' 
disease  has  been  engrafted  on  a  colloid  goitre),  and  the  space  is 
only  large  enough,  as  a  rule,  to  admit  one  finger  between  the 
deeply  concave  retractors.  A  special  aneurysm  needle  is  used 
for  carrying  the  fine  silk  ligatures  around  the  artery.  The  wound 
is,  of  course,  not  drained.  The  operation,  if  performed  precisely 
in  this  manner,  is  not  difficult.  Only  once  have  we  failed  toj 
find  the  artery  in  its  usual  situation;  this  was  about  five  years; 
ago. 
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DISCUSSION 

"Dr.  Charles  H.  Mayo,  Rochester,  Minnesota. 

I  have  always  been  greatly  interested  in  the  ligation  of  the  thyroid 
gland.  During  the  past  year  369  ligations,  some  double,  more  single, 
have  been  performed  in  our  clinic.  Nearly  all  individuals  have  a 
skin  crease  across  the  middle  of  the  thyroid  cartilage,  and  in  that 
crease  the  Kocher  incision  can  be  made  with  practically  no  scar 
remaining.  This  line  is  also  of  advantage  in  that  it  lies  between  the 
superior  and  inferior  larjmgeal  ner\'es  and  the  operation  wiH  do  no 
harm  to  these  nerves.  The  inferior  artery  averages  a  little  larger 
than  the  superior.  We  have  operated  on  hundreds  of  these  patients 
later  for  removal  of  part  of  the  gland  and  have  lost  but  one  that  had 
been  previoulsy  ligated.  This  patient  did  not  come  back  for  opera- 
tion until  the  height  of  relapse.  He  should  not  have  died  had  we 
used  better  judgment. 

The  average  gain  in  weight  within  four  months  in  cases  of  ligation, 
including  those  up  to  weight  when  the  ligation  is  made,  is  about 
22  pounds.  If  a  thyroidectomy  is  not  advisable  in  a  patient  who 
is  in  a  serious  condition,  possibly  both  arteries  can  be  tied,  while  in 
still  worse  ones  tie  one  superior.  If  the  patient  has  a  severe  reaction 
after  the  operation,  at  the  end  of  a  week  tie  the  second  artery.  The 
reaction  follo\\'ing  the  second  maneuver  is  slight' compared  with  the 
first.  If  reaction  is  not  severe  a  thyroidectomy  can  be  made  then 
instead  of  a  second  ligation. 

Six  of  my  patients  on  whom  the  superior  arteries  were  tied  were  so 
much  improved  that  they  did  not  return  until  late  (at  the  height 
of  relapse),  when  the  inferior  arteries  were  ligated.  All  these  opera- 
tions are  readily  done  under  novocain,  possibly  also  scopolamine. 
Many  patients  do  not  take  the  latter  agent  well  and  I  am  not  positive 
as  to  the  good  effects  of  the  drug.  There  were  17  cases  of  single 
ligation  done  in  that  way  as  a  test  for  culture  tubes  to  see  the  reaction; 
there  was  not  as  much  reaction  as  we  expected  and  then  a  week  later 
we  took  out  the  gland  wnth  impunity.  A  patient  that  relapses  will 
probably  have  to  have  three  operations,  (i)  a  ligation,  (2)  partial 
thyroidectomy,  and  (3)  a  removal  of  a  good  part  of  the  left  lobe. 

With  regard  to  the  question  of  lymphocytosis  in  cases  of  exoph- 
thalmic goitre,  we  have  a  full  test  and  record  of  550  cases  and  it 
bears  some  relation  in  only  80  per  cent.  Some  of  the  most  positive 
active  cases  of  exophthalmic  goitre  show  no  increase;  some  with 
carcinoma  may  show  it.     It  must,  always  be  remembered  that  the 
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blood  may  show  these  changes  in  other  conditions.  Every  gland  has 
four  arteries  and  thirty-five  times  as  much  blood  goes  to  the  thyroid 
gland  in  proportion  to  the  circulation  of  the  brain. 

Dr.  John  Rogers,  New  York  City  (by  invitation). 

A  guest  should  not  differ  to  radically  from  his  host,  and  yet  I  must 
take  marked  exception  to  both  Dr.  Halsted's  and  Dr.  Mayo's  remarks. 

Dr.  Halsted  described  the  technique  of  the  ligation  of  the  inferior 
thyroid.  There  is  a  far  simpler  and  much  easier  technique — to  ligate 
this  artery  behind  the  sternomastoid  muscle  behind  the  jugular  and 
common  carotid.  I  assure  you  that  the  ligation  of  the  inferior  thyroid 
in  a  large  pulsating  goitre  in  a  nervous  woman  under  cocaine  from 
the  anterior  surface  is  in  the  line  of  surgical  gymnastics  and  is  exceed- 
ingly difficult.  The  ligation  from  behind  lifts  the  artery  with  the 
fascia  and  makes  an  exceedingly  simple  matter.  I  have  done  this 
about  200  times,  and  can  assure  you  that  it  is  easily  done  under  local 
anesthesia  with  little  risk. 

Dr.  Halsted  started  to  say  something  about  the  theory  of  the  hyper-  \ 
thyroid  disease  and  the  treatment  by  excision.  We,  of  course,  know 
nothing  definite  as  to  the  physiology  of  the  thyroid  which  is  adequate 
to  explain  the  symptoms;  we  can  only  act  on  cUnical  observation  and 
on  the  results  of  treatment.  The  results  of  excision  of  the  thyroid 
should  not  be  measured  by  pulse  rate  alone,  or  by  the  results  at  the 
end  of  six  months,  but  at  the  end  of  six  years.  The  only  definite 
result  is  the  ability  to  work.  If  the  patient  can  do  the  ordinary 
work  of  a  normal  individual,  I  call  the  case  cured.  By  excision,  I: 
think  only  50  per  cent,  can  be  cured;  that  leaves  50  per  cent,  only 
"improved"  or  worse,  and  in  the  average  surgeon's  hands  there  are 
20  per  cent,  of  deaths,  10  per  cent,  to  5  per  cent,  in  the  best  hands. 

I  have  experimented  extensively  with  the  antithyroid  serum  treat- 
ment of  hyperthyroidism,  and  by  this  means  have  obtained  only 
15  per  cent,  to  20  per  cent,  of  permanent  cures;  60  per  cent,  have  been 
improved"  and  20  per  cent,  have  been  failures.  Of  the  20  per  cent, 
there  have  been  8  per  cent,  of  deaths  from  the  natural  progress  of  the 
disease.  I  have  only  practised  hgation  of  all  four  thyroid  vessels  for 
hyperthyroidism  during  the  past  five  years.  But  the  results  seem 
much  better  than  can  be  obtained  by  partial  thyroidectomy,  and  it 
looks  now  as  though  75  per  cent,  or  more  of  cures  can  thus  be  brought 
about.  There  have  been  no  deaths  in  about  80  cases,  in  which  all 
four  arteries  have  been  tied  under  local  anesthesia.  There  have  been 
two  deaths  from  the  ligation  of  a  single  artery,  and  one  death  from 
the  ligation  of  two  arteries.  These  were  more  or  less  desperate 
cases  and  occurred  some  years  ago.    In  the  80  cases  treated  by  quad- 
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ruple  ligation  there  have  been  no  deaths  and  no  failures,  and  at  present 
it  looks  as  though  75  per  cent.,  at  least,  could  be  called  cured. 

The  causation  of  hv-perthyroidism  is  a  matter  of  conjecture,  but 
the  clinical  history  and  the  course  of  the  disease  strongly  suggests 
a  glandular  fatigue.  If  a  typical  case  of  exophthalmic  goitre  can  be 
followed  from  its  inception  to  its  termination,  it  will  be  found  to 
start  with  a  period  of  excessive  mental  or  physical  exertion,  or  both, 
in  an  indixidual  of  the  "nervous"  tjqae.  That  is  definable  as  one 
who  is  unusually  responsive  to  en\-ironment.  The  fatigue  is  followed 
by  goitre  or  an  enlargement  of  the  thyroid  which  can  be  construed 
as  an  hypertrophy  to  compensate  for  unusual  demands  upon  the 
function  of  the  organ.  This  is  accompanied  and  followed  by  signs 
of  hypothyroidism.  When  the  unfavorable  environment  persists, 
the  h\-pothyroidism  is  succeeded  by  the  symptoms  which  indicate 
hv'perthyroidism,  and  not  until  these  have  existed  for  at  least  an 
appreciable  length  of  time  does  exophthalmos  appear.  To  excise  the 
thyroid  with  this  history  of  fatigue  seems  folly;  these  patients  will 
always  be  fatiguable  ever  afterward,  except  those  over  fifty  years 
of  age — these  are  more  quickly  and  permanently  cured  by  excision 
than  by  ligation.  In  all  patients  under  fifty  years  of  age  I  would 
advocate  the  ligation  of  the  four  arteries,  and  would  judge  the  result 
in  these  cases  not  by  the  pulse  rate,  but  by  the  ability  to  withstand 
work. 

Dr.  Miles  F.  Porter,  Fort  Wayne,  Indiana  (by  invitation). 

I  find  myself  even  more  embarrassed  than  Dr.  Rogers  because  I 
feel  that  my  duty  compels  me  not  only  to  differ  with  my  host  but  also 
to  differ  with  the  opinion  of  the  guest.  I  agree,  however,  with  some 
points;  for  instance,  I  am  very  much  afraid  of  adding  additional 
toxins  in  a  patient  already  suffering  from  hyperthyroidism.  This 
was  one  of  the  things  which  led  me  to  try  to  find,  if  I  could,  some 
simpler  method  of  making  these  extremely  hazardous  risks  safe, 
and  I  think  I  may  say  now,  after  making  over  100  injections  and  after 
having  treated  personally  over  20  patients,  that  we  have  in  the  injec- 
tion of  boiling  water  a  very  much  more  efficient  method  of  reducing 
hyperthyroidism  than  even  is  the  simultaneous  ligation  of  one  superior 
and  one  inferior  thyroid  artery.  It  is  very  simple  and  very  safe, 
requiring  no  anesthetic  except  simple  infiltration  anesthesia  of  the 
skin  by  normal  salt  or  Schleich  fluid.  The  patient  may  get  up  in  thirty 
minutes  and  during  the  subsequent  treatment  continue  at  her  regular 
work  if  able  to  do  so.  In  addition  to  these  extremely  serious  cases 
I  have  injected  a  number  who  were  not  ill  enough  for  or  who  refused 


3i8 


DISCUSSION 


operation.  I  have  had  demonstrated  for  me  absolutely,  by  experi- 
ment in  other  laboratories,  that  the  immediate  efifect  of  the  injection 
of  boiling  water  is  a  destruction  of  the  thyroid  cells,  and  that  there  is 
a  further  destruction  of  the  thyroid  cells  by  a  process  of  compression, 
which  results  from  the  contraction  of  the  cicatricial  tissue  resulting 
from  the  injection.  This  method  of  course  does  not  take  the  place 
of  lobectomy,  which  is  the  best  method  of  treating  a  good  surgical 
risk,  but  it  is  so  much  simpler  than  the  ligation  that  I  no  longer  da 
ligations. 


THE  EXCISION  OF    BOTH  LOBES  OF   THE  THYROID 
GLAND   FOR  THE   CURE   OF   GRAVES'   DISEASE 


By  W.  S.  HALSTED,  M.D. 
baltimore,  maryland 


The  author  has  reported  the  results  of  his  study  of  39  cases 
of  Graves'  disease  in  which  for  the  cure  of  the  hyperthyroidism 
it  had  been  necessary  to  excise,  at  two  or  more  operations,  the 
greater  portion  of  both  lobes  of  the  thyroid  gland.  Several  of 
these  patients,  operated  upon  as  long  ago  as  1902  and  1903,  are 
still  under  observation  and  in  quite  perfect  health. 

In  all  of  these  cases  the  second  lobe  was  removed  because 
excision  of  the  first  had  been  followed  by  insufficient  improve- 
ment. In  several  instances  in  which  the  ligation  of  three  arteries 
plus  the  excision  of  one  lobe  had  been  attended  with  almost 
negative  results,  relief  from  all  symptoms  followed  immediately 
upon  the  removal  of  the  remaining  lobe;  hence  the  advisa- 
bility, repeatedly  emphasized  by  him  in  his  publications,  of 
operating  upon  the  first  lobe  in  such  manner  that  the  second 
may  be  excised  without  danger  of  tetany.  A  small  sHce  of 
each  thyroid  lobe  is  left  in  order  to  protect  the  circulation  of 
the  parathyroid  glandules.  The  operation  is  performed  in  an 
absolutely  bloodless  manner,  all  of  the  bloodvessels  supplying 
the  lobe  being  clamped  (but  not  ligated  until  after  the  lobe 
has  been  cut  away)  at  a  safe  distance  from  the  parathyroids. 

No  muscles  are  divided  in  the  course  of  the  operation  except 
a  few  of  the  fibers  (usually  the  posterior  fibers)  of  the  sterno- 
thyroid. Hemostasis  is  attended  to  with  scrupulous  care  and 
the  wounds  are  closed  without  drainage.     There  has  been  no 
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death  in  this  group  from  operation,  although,  in  general,  it 
includes  the  most  serious  cases,  so  serious  that,  in  the  majority 
of  them,  preliminary  ligation  of  one  or  more  arteries  was  done. 
In  one  case  the  four  arteries  were  tied,  at  as  many  operations, 
before  the  lobectomy  was  hazarded. 

Kocher  having  emphasized  the  importance  of  lymphocytosis 
in  hyperthyroidism,  a  differential  leukocyte  count  has  been 
made.  Almost  invariably  the  proportion  of  lymphocytes  was 
increased,  once  being  as  high  as  65  per  cent.  But  in  one  case, 
the  most  serious  of  all,  the  total  percentage  of  lymphocytes 
was  only  9.  It  has  particularly  interested  the  writer  to  observe 
that  there  has  been  a  gradual  reduction,  after  operation,  of  the 
lymphocytosis  in  these  cases. 

The  role  of  the  thymus  in  Graves'  disease  is  probably  of  great 
importance.  With  the  advances  in  skiagraphy  it  has  become 
possible  to  detect  enlargement  of  the  thymus  too  slight  to  be 
determined  by  percussion.  It  seems  probable  that  in  a  large 
percentage  (75  per  cent,  or  more)  of  the  pronounced  cases  the 
thymus  is  enlarged. 

The  hyperplastic  thymus  may  be  in  great  measure  responsible 
for  the  disproportionate  number  of  the  mononuclear  leukocytes. 
In  one  of  the  cases,  a  boy,  aged  sixteen  years,  with  only  mild 
hyperthyroidism,  the  lymphocyte  percentage  was  56,  and  there 
was  enlargement  of  the  thymus  so  great  that  the  author  could 
easily  remove  a  part  of  it  from  the  ordinary  collar  incision  of 
Kocher. 

In  none  of  the  cured  cases  which  returned  for  observation 
during  the  past  winter  was  evidence  of  persistence  of  the  thymus 
found  skiagraphically,  and  in  none  of  these  was  the  percentage 
of  lymphocytes  above  33. 

The  tendency,  after  removal  of  one  lobe,  is  towards  lessening 
the  hyperplasia  in  the  other.  This  tendency  is  probably  greatest 
in  the  cases  which  improve  most.  In  these,  unfortunately,  we 
have  no  opportunity  to  see  the  other  lobe,  for  there  is  no 
indication  to  excise  it. 

When   the   second   lobe   is   removed   it   is   always   because 
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patients  are  not  sufficiently  benefited  by  the  removal  of  the 
first  lobe. 

In  some  the  second  operation  is  done  promptly  (two  to  four 
weeks  after  the  first)  and  in  these  the  interval  is  so  short  and 
the  improvement  from  the  first  operation  so  slight  that  great 
change  in  the  histological  picture  is  not  to  be  expected. 

And  when  the  interval  has  been  long  the  second  operation 
may  have  been  delayed  by  the  patient  until  she  is  in  worse 
condition  than  originally,  and  the  hyperplasia  has  become 
correspondingly  advanced. 

Sometimes  the  second  lobe  has  been  removed  several  years 
after  the  first  and  when  the  patient  was  still  vastly  better  than 
before  the  first  lobectomy.  In  these  patients  the  improvement 
in  the  histological  picture  may  be  considerable. 


Am  Surg 
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HYGROMA  CYSTICUM  COLLI:   ITS  STRUCTURE 
AND  ETIOLOGY 


By  CHARLES   N.  DOWD,  M.D. 

NEW   YORK 


Scattered  through  the  books  on  surgery  and  pathology  one 
may  find  pictures  of  children  with  enormous  swellings  of  the 
neck  which  are  described  as  hygromas.  Although  there  are  a 
few  definite  descriptions  the  statements  about  these  growths 
are  often  indefinite,  sometimes  contradictory,  and  give  evidence 
of  having  been  copied  from  one  author  to  another  without 
the  opportunity  of  extensive  personal  observation.  At  least 
three  types  of  growth  have  been  included  in  some  of  the 
descriptions. 

1.  Cystic  tumors  which  have  endothelial  finings  and  serous 
contents  and  which  grow  with  much  power  through  the  tissues 
of  the  neck  or  downward  under  the  cavicle  into  the  axilla  or 
pectoral  region. 

2.  Lymphangiomas. 

3.  Branchial  cysts. 

The  term  hygroma  should  be  confined  to  the  former  class. 
They  are  usually  described  as  cysts  of  lymphatic  origin.     The] 
loculi  are  sometimes  described  as  dilated  lymph  spaces. 

The  dividing  line  between  them  and  lymphangiomas  may| 
not  always  be  absolutely  definite  but  the  typical  examples  of 
each  are  distinct. 

Since  branchial   cysts  are  now  well  understood  one  hardly| 
sees  how  they  need  be  confounded  with  hygromas. 

The  etiology  of  hygromas  is  usually  referred  to  as  unknown, 
although  several  theories  for  their  origin  have  been  given. 

These  growths  are  rare,  the  total  number  described  in  surgical 
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literature  is  small.  Conversation  with  friends  who  would  have 
been  likely  to  see  them  indicates  that  they  are  very  uncommon. 

Rare  cases,  however,  come  in  groups,  and  after  having  done 
neck  surgery  for  many  years  without  seeing  a  single  case  the 
writer  has  within  the  last  year  operated  on  three  undoubted 
cases  and  a  fourth  which  was  probably  such  a  case  but  in  which 
inflammation  had  obliterated  the  finer  structure  of  the  cyst 
wall. 

Most  of  the  particulars  which  have  been  described  in  the 
reported  cases  have  been  present  in  one  or  more  of  those  cases 
and  their  histories  are  here  given  in  detail.  The  first  one,  a 
child,  aged  two  and  three-quarter  years,  gave  the  following 
history. 

C.\SE  I. — J.  K.,  aged  two  and  three  quarter  years.  Admitted 
August  22,  191 2.  Died  September  30,  191 2.  Nationality, 
United    States    (Russian).      Roosevelt    Hospital    History    Xo. 

B-3034- 

Chief  Complaint.     Swelling  of  right  neck  and  shoulder. 

Present  Illness.  When  patient  was  three  months  old  the 
mother  first  noticed  a  small  swelling,  the  size  of  the  tip  of  the 
little  finger,  just  above  the  middle  of  the  cla\dcle  on  the  right 
side  of  the  neck.  The  skin  over  it  was  normal,  it  was  not  painful 
or  tender  and  could  be  made  to  disappear  by  firm  pressure 
downward.  The  lump  has  been  gradually  growing  larger  in 
spite  of  firm  bandages,  which  used  to  make  it  disappear  but  no 
longer  do  so.  Four  days  before  admission  patient  had  a  fall, 
striking  the  lump,  since  which  time  it  has  been  somewhat 
reddened  and  slightly  tender.  Otherwise  a  healthy  normal  child. 
Bowels  regular,  appetite  rather  poor.  Following  whooping 
cough  last  winter  the  lump  grew  rapidly  larger. 

Past  History.  Has  had  whooping  cough,  pneumonia  twice, 
had  "yellow  jaundice''  one  year  ago.  Is  rather  subject  to 
coughs.  Had  a  similar  lump  egg-sized  in  right  axilla,  with  some 
symptoms  of  reducibility,  removed  at  a  dispensary  last  year. 

Family  History.  No  history  of  tumors  or  fistula?  about  the 
neck.    No  "lung  trouble"  in  family. 
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Physical  Examination.  Patient  is  a  well-nourished,  healthy 
looking  girl  baby,  appears  restless  but  not  ill. 

Local  Condition:  On  the  right  side  of  the  neck  is  a  globular 
swelling  about  4  inches  in  diameter  extending  from  the  acromion 
to  the  anterior  border  of  the  sternomastoid  and  from  the  spine 
of  the  scapula  to  well  in  front  of  the  clavicle.    The  skin  over  it 


Fig.  I. — Cystic  hyyiuiiiu  ui  neck.  This  cyst  was  multilocular.  One  portion 
extended  around  the  lower  inner  border  of  the  sternomastoid  muscle  into  the 
mediastinum  and  forming  a  saddle-bag  shaped  cyst.  Expansion  could  be 
noticed  in  the  outer  part  when  the  child  coughed.  It  contained  clear  fluid 
and  was  apparently  lined  with  endothelium. 


is  smooth  but  somewhat  ecchymotic  as  from  a  contusion.  On 
palpation  it  is  soft,  fluctuating,  and  can  be  somewhat  reduced 
in  size  by  firm  pressure.  It  is  apparently  not  tender.  On  forced 
expiration  there  is  an  expansile  impulse,  percussion  flat. 

Eyes,  Ears,  Nose,  and  Throat:   Negative. 

Skin:    Reddish  maculopapular  eruptions  on  chest  and  backj 
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Chest:  There  is  marked  inspiratory  retraction  of  lower  ribs 
in  front  on  both  sides;  sternum  very  prominent. 

Lungs :   Clear. 

Heart:  Xot  enlarged.  Sounds  of  good  quahty.  There  is 
a  rough  systolic  murmur  heard  over  the  left  half  of  base,  trans- 
mitted upward  toward  both  clavicles. 


Fig.  2. — Posterior  view  of  cyst  shown  in  Fig.  i. 

Abdomen:  Rather  a  pot-belly  with  an  umbilical  hernia. 
Liver  and  spleen  not  felt. 

Extremities  and  Genitals:    Apparently  normal. 

Operation  (August  23,  191 2).  A  transverse  incision  was  made 
above  the  clavicle  and  parallel  to  it.  The  cyst  was  enucleated 
through  this  incision  as  far  as  the  supposed  pedicle  which  came 
just  in  front  of  insertion  of  sternocleidomastoid  muscle  at  the  inner 
edge  of  sternum.  When  the  cyst  was  opened  it  was  found  that 
the  cyst  ran  in  under  the  sternum  into  the  thoracic  cavity  but 
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extrapleurally.  Cyst  was  shaped  like  an  hour-glass  and  the 
constricted  portion  was  large  enough  to  admit  the  finger,  the 
inner  dilated  portion  seemed  to  have  a  contents  of  3  to  4  ounces 
and  went  up  as  far  as  thyroid  and  downward  under  the  sternum 
for  about  2  inches,  outward  under  the  clavicle  for  an  inch  or 
more.  As  much  of  this  lining  membrane  as  could  be  dissected 
away  was  drawn  out  into  the  wound  and  cut  off.  No  attempt 
was  made  to  lay  open  this  entire  inner  dilated  portion,  the 


Fig.  3. — Cross-section  of  cyst  wall,  Case  I,  showing  lining  which  is  believed 
to  be  endothelium,  a  fibrous  cyst  wall,  and  round-celled  infiltration. 


condition  of  child  would  not  warrant  so  extensive  a  procedui 
Wound  closed  without  drainage.     Time  of  operation  forty-fiv" 
minutes. 

The  recovery  from  the  operation  itself  was  prompt  and 
satisfactory,  but  the  swelling  quickly  recurred  and  on  September 
17,  a  second  operation  was  done. 

Second  Operation  (September  17,  191 2).  Anesthetic,  ether. 
A  transverse  incision  was  made  from  inner  end  of  clavicle  well 
back  to  posterior  portion  of  neck.       The  skin  and  superficial 
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fascia  were  dissected  up  and  the  cyst  found  to  have  reformed 
in  the  position  where  it  previously  existed.  The  prolongation 
which  extended  down  under  the  sternum  could  not  be  found. 
The  cyst  was  3x4  inches  long  and  2  inches  wide.  It  presented 
the  same  characteristics  as  the  one  previously  removed.  It  was 
dissected  out  in  its  anterior  and  lower  and  upper  portions  and 
was  found  to  have  a  pedicle  which  extended  inward  and  back- 
ward and  posterior  to  one  of  the  scaleni  muscles.  After  careful 
dissection  this  pedicle  was  divided  but  it  frayed  out  and  there 
was  no  evidence  of  an  opening  which  extended  further.  The 
cyst  contained  clear  serous  fluid,  there  was  considerable  fatty 
tissue  on  its  outer  side,  also  some  lymphatic  tissue.  The  wall 
was  thin  and  similar  to  one  previously  removed.  There  was  no 
evidence  of  epithelium  or  communication  with  the  deeper 
structures. 

The  child  showed  considerable  reaction  after  the  second 
operation.  There  was  free  serous  discharge,  on  the  seventh  day 
there  was  hemorrhage  from  the  wound,  some  oozing  on  the 
following  day  and  on  the  tenth  day  she  died. 

Pathologist's  Report  (R.  H.  Pat.  No.  B-506).  J.  K.,  August  23, 
1912, 

Specimen :    Cyst  wall. 

Gross  Examination:  Specimen  consists  of  a  thin-walled 
smooth  cyst,  with  an  opening  about  2  cm.  in  diameter  at  one 
end.  Some  areas  are  red  in  color,  others  thin,  and  upon  holding 
to  light  are  translucent.  A  small  thin-walled  cyst  containing 
a  few  drops  of  serous  fluid  was  found  within  the  cyst  wall. 

Microscopic  Examination:  Section  shows  a  thick-walled  cyst 
which  is  involved  in  a  chronic  inflammatory  reaction.  There 
is  an  increase  in  fibrous  connective  tissue  especially  around  the 
bloodvessels  which  are  numerous.  Areolar  tissue  is  present  in 
the  outer  portions  in  which  there  are  scattered  aggregations  of 
lymphoid  follicles.  No  definite  type  of  cell  can  be  made  out 
lining  the  cyst  though  in  some  places  they  have  the  appearance 
of  much  flattened  endothelial  cells.  This  inner  part  of  the  wall 
shows  a  marked  infiltration  of  round  cells. 
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Diagnosis:    Chronic  inflammation  of  cyst  wall. 

Pathologist,  Baldwin  Mann,  M.D. 

Pathologist'' s  Report,  second  specimen.  (R.  H.  No.  B-786). 
J.  K.,  aged  two  and  three-quarter  years,  September  17,  191 2. 

Specimen:    Cyst. 

Gross  Examination:  Specimen  consists  of  a  mass  of  fibrous 
and  fatty  tissue  containing  a  few  lymph  nodes,  and  a  small 
smooth  lining  of  a  cyst. 

Microscopic  Examination :  Section  is  composed  of  muscle  and 
connective  tissue,  containing  numerous  rather  congested  blood- 
vessels, considerable  fat,  and  a  few  nerves.  Round  cell  infil- 
tration is  present  throughout.  There  is  a  definite  cyst  lined  by 
a  single  or  double  layer  of  rather  large  cells  with  elongated 
nuclei.     Lymph  node  shows  moderate  hyperplasia. 

Diagnosis:  Cyst  wall  showing  chronic  inflammation. 
Moderate  hyperplasia  of  lymph  node. 

Pathologist,  Mortimer  Warren,  M.D. 

Case  II.^ — J.  A.,  aged  twenty  months.  St.  Mary's  Free 
Hospital  for  Children,  History  No.  S-10979.  January  21,  1913. 
Sent  by  Dr.  John  McBarron.  Ever  since  birth  the  mother  had 
noticed  what  she  called  a  "bubble"  just  beneath  the  left  clavicle. 
This  apparently  diminished  on  pressure  and  the  mother  had  not 
noticed  any  apparent  change  in  it  until  two  weeks  or  so  ago. 
Then  decided  enlargement  appeared  over  the  upper  left  side  of 
the  chest  in  front.  The  child  was  sent  to  the  hospital  and  found 
to  have  a  very  prominent  cystic  tumor  in  this  locality.  Just 
beneath  the  clavicle  the  cyst  seemed  thin  walled,  further  down 
it  had  apparently  thicker  walls.  It  extended  from  the  sternum 
to  the  outer  edge  of  the  pectoralis  major  and  from  the  sixth 
rib  to  the  clavicle. 

The  child's  parents  were  first  cousins  and  the  entire  family 
of  six  children  had  been  defective  in  some  way.  This  one  seems 
idiotic.  It  was  impossible  to  keep  him  quiet  long  enough  to  get 
a  picture  of  him  and  finally  the  picture  had  to  be  taken  while 
he  was  under  an  anesthetic. 

A  curved  incision  with  its  convexity  outward  was  made  from 
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above  the  clavicle  to  the  sixth  rib  and  axillary  line.  The  pec- 
toralis  major  was  found  to  be  in  front  of  the  cyst.  Its  fibers 
were  therefore  split  with  the  hope  of  extracting  the  cyst  through 
this  split;  this,  however,  was  not  possible.  It  was  found  that  a 
portion  of  the  cyst  projected  between  the  upper  fibers  of  the 
pectorahs  major  and  the  clavicle.  Finally  the  entire  width 
of  the  pectoralis  major  was  divided.    The  cyst  was  then  found 


Fig.    4. — Case?  II.     Cystic  hygroma  of  neck  and  chest.     The  iodine  mark 
indicates  the  boundaries  of  the  cyst. 

to  press  forward  from  beneath  the  clavicle.  The  axillary  vessels 
and  the  brachial  plexus  were  pushed  forward.  The  cyst  had 
extended  beneath  the  pectoralis  minor,  and  also  in  front  of  it 
so  that  it  enveloped  it.  It  was  multilocular,  the  locules  having 
walls  of  different  thicknesses  and  varying  in  size  from  a  pullet's 
egg  down.  In  some  places  the  walls  were  very  thin  indeed  so 
that  these  cysts  ruptured  on  pressure.     It  was  found  that  this 
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growth  extended  well  upward  into  the  neck,  portions  of  it  being 
found  beneath  the  lower  portion  of  the  sternomastoid  muscle. 


Fig.  5. — Case  II.     Cystic  hygroma  of  neck  and  chest,  side  view.     The  growth 
extended  under  the  pectoralis  major  muscle  and  pushed  it  forward. 


Fig.  6. — Case  II.  Diagram  of  cyst  from  drawing  made  at  time  of  oper- 
ation (by  Dr.  Eugene  Pool).  The  pectoralis  major  muscle  has  been  divided 
and  laid  back  from  each  side  so  as  to  expose  the  cyst  in  situ.  The  thoracic 
portion  of  the  cyst  seemed  more  recent  than  the  cervical  portion. 
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The  general  appearance  of  the  growth  at  the  time  of  opera- 
tion is  indicated  in  Fig  7  which  was  made  by  Dr.  Pool  at 
the  time  of  operation.  The  cysts  when  they  broke  contained 
thin  serous  fluid  slighth-  yellowish  in  tinge.  The  growth  ex- 
tended over  so  far  to  the  left  as  to  involve  the  capsule  of  the 
shoulder- joint,  and  in  the  course  of  the  dissection  this  joint 
was  opened.  It  was  manifest  that  it  had  the  power  of  inde- 
pendent growth.    The  manner  in  which  the  clavicle  was  pushed 


Fig.  7. — Diagram  of  vertical  section  of  anterior  chest  wall  and  hygroma. 
(From  drawing  made  by  Dr.  Wm.  E.  Clarke.)  i,  Clavicle;  2,  ribs;  3,  axillary 
vessels;  4,  pectoralis  major  muscle;  5,  pectoralis  minor  muscle;  6,  wall  of 
cystic  hygroma;  A,  small  cyst  in  neck;  B,  larger  cysts  between  clavicle  and 
chest  wall;  C,  cyst  which  had  pushed  in  front  and  behind  pectoralis  minor 
muscle  in  saddle-bag  shape.  There  were  cocci  and  small  round-cell  infiltration 
in  the  wall  of  this  portion  of  the  cyst  and  there  was  fibrin  in  its  content. 
Inflammation  was  thus  indicated. 


forward,  the  axillary  vessels  and  the  brachial  plexus  were 
separated  from  it,  the  pectoralis  major  was  pushed  forward 
under  strong  tension,  the  pectoralis  minor  was  enveloped  both 
in  front  and  behind,  all  gave  evidence  of  a  mass  which  was 
pushing  its  way  along  these  tissues  and  following  the  line  of 
least  resistance. 

This  child  made  a  reasonably  good  recovery  from  the  oper- 
ation and  went  home  in  a  month. 
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At  a  later  time  in  the  w.'nter  he  developed  a  sore  throat  with 
laryngeal  obstruction  and  died. 

Dr.  Wm.  C.  Clarke,  the  pathologist  of  the  hospital,  was 
present  at  the  operation  and  stained  the  cyst  wall  with  protargol 
as  soon  as  it  was  removed,  thus  hoping  to  determine  the  char- 


FlG.  8. — Case  II.     Cyst  lining  stained  with  protargol,  showing  delicate 
outlining  of  endothelial  cells. 

acter  of  the  lining  cells.    A  very  beautiful  endothelial  lining  wasi 
thus  shown.    His  report  is  here  given. 

Pathological  Report.    J.  A.,  2293.    February  5,  19 13. 

Gross  Examination:    Specimen  consists  of  a  sharply  outlined 
lobulated  oval  tumor  mass  measuring  6x8  cm.     Attached  to 
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this  mass  are  two  collapsed  sacs  of  tissue;  their  walls  are  at 
points  thin,  elsewhere  reinforced  by  considerable  adventitious 
tissue. 

Extending  inward  from  the  walls  of  the  cavities  are  folds  or 
reduplications  that  form  compartments.     These  compartments 


■•>!' 


%'^ 
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Fig.  9. — Case  II.  Cross-section  of  cyst  wall,  showing  endothelial  lining 
fibrous  structure  of  wall  and  slight  round-celled  infiltration.  This  section 
is  very  similar  to  Fig.  3. 


or  recesses  connect  with  the  main  cavities  of  the  sac  and  are 
also  crossed  by  numerous  trabecul£e.  There  are  other  smaller 
cysts  in  these  partitions.  The  contents  of  these  smaller  unopened 
cysts  is  straw  colored  fluid. 
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The  lining  membrane  of  all  the  cavities  is  smooth  and  glisten- 
ing. The  substance  of  the  sac  wall  is  soft  and  resilient.  This 
tissue  is  red,  does  not  contain  exudate,  and  there  are  no  in- 
flammatory signs  present. 

The  uncollapsed  mass  on  cut  section  is  also  found  to  be  a  cyst. 
The  walls  are  0.4  cm.  in  thickness.  The  tissue  forming  the  wall 
is  light  in  color  and  contains  a  small  amount  of  inflammatory 
exudate.  The  cyst  itself  contains  coagulated,  clear,  jelly-like 
exudate  with  radiating  striations  in  the  mass.  This  coagulated 
exudate  is  firmly  adherent  to  the  lining  of  the  cyst  cavity. 
Because  of  this,  the  lining  of  the  wall  is  roughened  and  shaggy 
in  appearance,  not  smooth  and  glistening  as  in  the  other  cysts 
of  the  specimen.  This  portion  of  the  specimen  suggests  that  the| 
cyst  wall  had  been  recently  inflamed.  Since  the  exudate  as] 
it  poured  out  contained  fibrinogen,  fibrin  was  thrown  down  and 
the  jelly-like  coagulum  resulted. 

Microscopic  Examination:    Flat  sections  were  stripped  froi 
the  lining  of  the  cyst  cavities  and  were  impregnated  with  pro-i 
targol.    Following  precipitation  of  the  silver  salt  in  the  sunshine, 
it  was  found  that  all  but  the  cyst  that  contained  coagulated 
exudate,  was  lined  by  completely  specialized  endothelium. 

The  salt  was  precipitated  in  such  a  manner  that  a  mosaic 
was  formed  of  black  lines  of  silver.  This  mosaic  defined  the 
margins  of  the  lining  cells,  showing  that  they  covered  the  surface 
in  an  even  and  distinct  layer  characteristic  of  the  lining  endo- 
thelium of  established  blood  or  lymph  channels,  and  not  char- 
acteristic of  connective  tissue  lined  cavities  as  in  a  joint  01 
bursa  for  example. 

Sections  from  wall  of  uncollapsed  cyst  show  a  definite  connec- 
tive tissue  stroma  resting  on  striated  muscle  bundles.  The! 
lining  of  the  cyst  is  covered  by  dense  masses  of  fibrin  in  the| 
meshes  of  which  are  many  leukocytes  and  well  preserved  red 
blood  cells.  The  actual  lining  cells  of  the  cyst  are  elongated 
fibroblasts  which  infiltrate  the  attached  fibrin.  Where  the  fibrin 
is  deficient  the  lining  cells  are  flattened  and  evenly  disposed 
with  no  tendency  to  project  outward  into  the  cyst  cavity. 
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Sections  from  the  walls  of  the  sacs  which  had  contained  clear 
fluid  show  that  the  cells  are  flattened  out  and  present  a  distinct 
cell  wall  corresponding  to  the  tangential  sections  of  the  silver 
preparations.  At  points  in  the  cyst  walls  are  many  cavities 
containing  dense  masses  of  red  blood  cells  and  apparently  no 
fibrin.  The  outline  of  these  cavities  is  sharp  and  distinct  with 
no  tendency  on  the  part  of  the  lining  cells  to  grow  in  among  the 
red  blood  cells. 

Pathologist,  William  C.  Clarke,  M.D. 

Case  III. — W.  F..  aged  eleven  months.  St.  Mary's  Free 
Hospital  for  Children.  History  No.  S-10949.  January  21,  1913. 
Patient  sent  by  Dr.  Leonard  Adair.  At  birth  slight  protrusion 
was  noticed  on  right  side  of  neck.  It  has  been  gradually  in- 
creasing, especially  since  cold  appeared  ten  days  ago.  Now 
there  is  a  large  cystic  swelling  on  the  right  side  of  neck  extending 
from  cla\dcle,  acromion,  and  border  of  scapula  up  two-thirds  of  the 
way  to  ear,  which  looks  as  though  it  contains  6  ounces  of  fluid. 
Child  looks  fairly  well  nourished.  The  child  went  to  the  hospital 
with  a  temperature  of  103°,  this  temperature  subsided,  but  at 
the  time  of  operation  he  had  a  temperature  of  100°  to  101°. 

Operation.  A  long  transverse  incision  was  made  and  the 
fatty  subcutaneous  tissue  was  found  to  be  edematous.  The 
cyst  wall  was  not  as  definitely  limited  as  if  this  edema  had  not 
existed  but  it  was  fairly  well  dissected  out.  It  extended  forward 
to  the  sternomastoid  muscle  above  the  cla\"icle  and  behind  its 
border.  It  extended  backward  under  the  trapezius  and  was  so 
intimately  adherent  to  the  scaleni  muscles  that  they  were 
separated  from  it  with  great  difficulty.  Some  of  the  branches  of 
the  cervical  plexus  were  adherent  in  the  wall  of  the  growth. 
The  posterior  branch  of  the  eleventh  nerve  could  not  be 
found. 

An  opening  was  made  into  the  cyst  wall  fairly  early  in  the 
operation  and  several  ounces  of  pus  exuded ;  this  was  reasonably 
thick,  greenish  in  color-  and  contained  no  coagula.  When  the 
mass  was  removed  a  smooth  friable  lining  was  found  in  its 
cavity.    There  were  no  lymph  nodes  apparent.    The  wound  was 
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partially  closed,  and  drained.  It  healed  satisfactorily  and  the 
child  left  the  hospital  two  weeks  after  the  operation. 

Bacteriological  examination  of  the  pus  showed  both  pneumo- 
cocci  and  streptococci. 

The  microscopic  examination  of  the  cyst  wall  is  given  below. 


Fig.  io. — Case  III.  Believed  tu  be  hygroma  of  neck  in  which  inflammatory 
changes  had  occurred.  The  history  of  the  patient  and  the  appearance  of  the 
cyst  indicated  "hygroma,"  but  inflammation  had  so  changed  the  cyst  wallsf 
and  contents  that  the  original  structure  could  not  be  definitely  determined. 


Pathological  Report.     W.  F.,  2292.     February  5,  1913. 

Gross  Examination :  Specimen  consists  of  a  sac  wall  the  outerl 
structures  of  which  are  fat  and  recent  tissue.  At  one  point| 
the  wall  is  distinct  and  free  from  fat. 

The  sac  wall  over  the  larger  part  of  the  specimen  is  i  cm.  in] 
thickness  diminishing  from  this  extreme  measurement  to  2  mm. 

The  inner  surface  is  exceedingly  smooth  and  presents  several! 
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folds  and  trabeculae  which  partially  subdivide  the  cavity.    This 
inner  lining  is  also  exceedingly  friable. 

Cut  section  of  the  more  solid  portions  of  the  wall  show  that 
there  are  two  minute  white  areas  in  the  Hning  of  the  main  cavity. 
The  tissue  itself  is  yellowish  pink  with  areas  of  fat. 


'^ 


Fig.  II. — Case  III.    Cyst  wall,  showing  extensive  inflammation  and  small 
round-celled  infiltration  and  disintegration  of  the  cyst  lining. 


There  are  no  areas  of  definite  degeneration.  Sections  of  wall 
removed  in  fresh  state  and  impregnated  with  protargol.  After 
precipitation  of  the  silver  salt  by  sunshine,  microscopic  exami- 
nation of  lining  showed  that  there  were  indifferent  markings  of 
silver  but  no  distinct  cell  outline. 
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Hematoxylin  and  eosin  stain  of  cross-section  of  cyst  wall 
shows  that  it  consists  of  granulation  tissue.  This  granulation 
tissue  is  infiltrated  with  countless  leukocytes  and  fibrin  strands. 

There  are  no  areas  of  degeneration,  no  giant-cells,  and  no 
epithelioid  cells. 

Microscopic  examination  of  lymph  node  adjacent  to  cyst 
wall  shows  simple  hyperplasia. 

Diagnosis:    Cyst  of  neck,  acute  inflammation. 

Pathologist,  William  C.  Clarke,  M.D. 

Case  IV. — J.  F.,  aged  two  years.  St.  Mary's  Free  Hospital 
for  Children,  History  No.  1371.  April  i,  1913.  At  birth  there 
had  been  a  slight  "bubble-like"  swelling  in  the  left  side  of  the 
child's  neck.  This  had  increased  during  the  last  few  months 
and  had  been  treated  by  several  doctors.  One  of  them  had 
drawn  off  considerable  clear  fluid  by  aspiration,  but  the  cyst 
had  quickly  filled  again. 

Physical  Examination.  There  was  a  cystic  tumor  on  the 
left  side  of  the  neck  which  extended  from  behind  the  sterno- 
mastoid  muscle  forward  almost  to  the  median  line  and  from  the 
mastoid  process  nearly  to  the  clavicle.  This  was  very  near  the 
skin  in  some  places  and  was  apparently  very  thin-walled.  It 
fluctuated  on  pressure;  there  was  no  inflammation,  and  the 
skin  was  not  discolored  over  it. 

Operation  (April  i,  19 13).  Transverse  incision  which  had  tC 
be  carried  across  the  sternomastoid  muscle.  This  muscle  was 
divided.  The  cyst  was  multilocular,  very  thin-walled,  dar^ 
looking  in  places,  and  extended  up  into  the  interstices  of  thalj 
portion  of  the  neck.  In  removing  it  the  internal  carotid  an( 
internal  jugular  veins  had  to  be  separated  for  two  inches  or' 
more.  The  internal  jugular  vein  was  liberated  from  it  with 
great  difficulty,  as  it  was  densely  adherent  to  it.  The  pneumo- 
gastric,  phrenic,  and  spinal  accessory  nerves  were  exposed  foi 
a  long  distance.  The  cyst  walls  were  attached  firmly  to  th^ 
deep  aponeurotic  structures  of  the  neck  and  the  dissection  wenj| 
well  down  to  the  transverse  processes  of  the  cervical  vertebrael 
exposing  the  branches  of  the  cervical  plexus  as  well  as  the  nerved 
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^m      previously  mentioned.    Apparently  it  was  completely  removed, 

H      but  certain  portions  of  the  hygroma  were  so  thin-walled  and  the 

loculae  so  small  that  their  delicate  structure  could  not  always 

be  distinguished  from  the  normal  tissues  and  it  is  possible  that 

some  little  portions  remained  behind. 

Wound  was  closed  and  child  made  a  good  recovery. 


Fig.  12. — Case  1\'.  Cystic  hygroma  of  neck,  child  aged  two  years.  A 
small  cyst  was  present  at  birth  and  had  recently  increased  in  size.  Clear 
fluid  had  recently  been  aspirated  but  the  growth  had  continued.  The  endo- 
thelial lining  of  this  cyst  is  shown  in  Figs.  14  and  15. 


Pathological  Report.  J.  F.,  aged  two  years.  Specimen  No. 
2444.    St.  M.  No.  137 1.    April  2,  1913. 

Gross  Examination:  Specimen  consists  of  a  sharply  outlined 
lobulated  tumor  mass  somewhat  oval  in  shape  and  measuring 
about  5.5+4  cm.  Extending  from  the  surface  of  this  mass  are 
a  number  of  small,  thin,  and  transparent-walled  cysts  which  in 
one  area  are  joined  together  forming  a  chain.  These  small 
cysts  arc  bound  together  as  well  as  to  the  main  tumor  mass 
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by  strong  bands  of  adventitious  tissue.    Attached  to  the  tumor 
are  two  greatly  enlarged  lymph  nodes. 

The  main  cavity  of  cyst  is  divided  by  means  of  folds  into  a 
series  of  smaller  cavities  or  compartments.  Traversing  these 
compartments  are  a  number  of  fine  strands  or  trabecular.  The 
cysts  contained  a  thin  serous  straw-colored  fluid. 


Fig.  13. — Case  IV.    Rear  view. 

The  main  cyst  is  lined  by  a  smooth,  glistening,  pearly  mem- 
brane.   The  sac  wall  is  soft,  elastic,  and  very  dense. 

On  sectioning  one  of  the  uncollapsed  and  smaller  cysts  the 
wall,  though  very  thin,  is  found  to  be  extremely  dense  and 
containing  under  considerable  pressure  a  thin  serous  fluid. 

The  lining  membrane  of  these  cysts  is  similar  to  that  of  the 
larger  one,  namely,  consisting  of  a  pearly  white  membrane 
very  smooth  and  glistening.  There  is  no  inflammatory  reaction 
around  the  tumor.  Specimen  dissected  from  lining  wall  of  cyst 
was  impregnated  with  protargol. 
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^Microscopic  Examination :  Tangential  sections  show  the  silver 
salts  deposited  in  the  intercellular  cement  substance,  giving  to 
the  tissue  a  mosaic  appearance.  The  cells  are  seen  to  be  highly 
specialized  endothelial,   similar  to   that   seen  lining  the  inner 


Fig.  14. — Photomicrograph  of  portion  of  c\  ^i  wall  from  Case  IV.     The 
outlines  of  the  endothelial  cells  are  marked  by  protargol  stain. 


surface  of  blood  and  lymph  vessels.  The  cyst  wall  is  composed 
of  a  very  definite  connective-tissue  stroma,  with  no  signs  of 
inflammation. 

Diagnosis:  Hygroma. 

Pathologist,  Wm.  C.  Clarke,  M.D. 

One  who  studies  these  cysts  must  be  impressed  by  two  facts: 
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I.  Their  endothelial  structure  and  multilocular  development 
were  different  from  any  of  the  other  growths  which  are  found 
in  this  locahty. 


Fig.  1,5. — Portion  of  cyst  wall  from  Case  IV.     The  outlines  of  the  endothelial] 
cells  are  stained  by  protargol,  their  nuclei  are  stained  by  hematoxylin. 


2.  They  had  an  independent  power  of  growth  which  wasi 
sufficient  to  force  them  with  great  power  into  the  surrounding| 
tissues. 

The  beautiful  endothelial  cells  which  existed  in  the  second 
and  fourth  cases  are  shown  in  Figs.  8,  14,  and  15  and  the 
endothelial  structure  which  existed  in  the  first  case  is  shown  ii 
Fig.  3.     Although  a  cross-section  does  not  show  all  the  details 
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of  endothelium,  the  cyst  lining  shown  in  Fig.  3  very  closely 
resembles  that  shown  in  Fig.  9.  These  differ  from  the 
epithelial  lining  which  is  found  in  branchial  cysts  and  do  not 
correspond  to  the  tumors  which  are  found  in  connection  with 
ordinary  lymph  nodes,  and  the  structure  is  much  more  definite 
than  one  would  find  in  an  ordinary  malignant  tumor.  The 
endothelial  structure  resembles  that  which  is  found  in  lymphatic 
vessels  or  in  certain  bloodvessels.  It  does  not  look  like  that 
which  is  found  in  joints  or  bursas  or  which  is  developed  in  ordinary 
connective  tissue. 

We  may  dwell  a  little  more  at  length  on  the  enormous  growing 
power  which  these  cysts  showed.  The  first  one  had  worked 
its  way  forward  above  the  clavicle  and  pushing  around  the 
internal  border  of  the  sternomastoid  muscle  had  pushed  down- 
ward behind  the  clavicle  and  behind  the  sternum,  forming  a 
saddle-bag-shaped  cyst.  When  the  child  coughed  and  forced 
the  fluid  from  the  internal  into  the  external  part  of  this  cyst 
the  effect  was  startling.  The  external  part  of  this  cyst  is  indi- 
cated in  the  picture.  The  communication  between  the  two  parts 
was  large  enough  to  easily  admit  the  finger  and  the  internal 
part  extended  for  a  wide  distance  behind  the  sternum  into  the 
mediastinum.  The  pressure  force  which  carried  it  there  must 
have  been  very  great.  When  the  external  part  of  the  cyst  was 
removed  and  the  pressure  thus  relieved,  its  internal  part  collapsed 
and  healed  and  was  not  to  be  found  at  the  second  operation. 

The  growing  power  was  shown  again  by  the  rapid  recurrence 
between  the  two  operations.  Apparently  all  but  the  mediastinal 
part  of  the  growth  had  been  removed  at  the  first  operation,  yet 
at  the  second  operation,  twenty-five  days  later,  there  was  a 
multilocular  thin-walled  cyst  almost  as  large  as  the  first  one. 
The  growth  was  as  rapid  as  that  of  a  very  malignant  tumor. 
The  growth  of  the  cyst  in  the  second  case  had  progressed  with 
similar  force.  The  way  in  which  it  pressed  down  into  the  axilla 
and  enveloped  the  pectoralis  minor  muscle  was  remarkable. 
The  first  one  formed  a  saddle-bag  cyst  around  the  sternomastoid 
muscle,  the  second  one  formed  a  similar  saddle-bag  cyst  around 


344 


dowd:  hygroma  cysticum  colli 


the  pectoralis  minor  muscle  and  pushed  the  pectoralis  major 
forward  so  as  to  make  a  great  protrusion  on  the  anterior  chest 
wall.    (See  Figs.  4,  5,  and  6.) 

The  peculiarities  of  the  cyst  growth  were  well  shown  in  the 
second  case.  The  translucent  loculi,  which  apparently  were 
the  most  recently  formed,  contained  clear  serum  and  had 
very  thin  walls  with  delicate  endothelial  lining;  on.  the  other 
hand,  there  was  at  least  one  other  loculus  which  showed  in 
its  wall  inflammatory  infiltration  of  small  round  cells  and  the 
presence  of  cocci;  its  contents  were  coagulated  and  jelly-like. 

The  wall  of  the  cyst  in  the  first  case  also  showed  inflammatory 
thickening. 

The  presence  of  inflammation  in  the  walls  of  these  two  cysts 
suggests  an  explanation  for  the  more  extensive  inflammation 
in  the  wall  of  the  cyst  in  the  third  case. 

All  of  these  cysts  corresponded  to  the  ordinary  method  of 
development  which  has  been  described.     In  that  there  was  a, 
small  bubble-like  growth  at  birth  which  was  almost  quiescent 
for  many  months  and  which  then  took  on  rapid  growth. 

Etiology.  One's  curiosity  must  be  excited  by  the  presence 
of  these  cysts.  In  order  to  explain  them  one  must  account 
for  cystic  lymphatic  tissue  which  was  present  at  birth,  which 
was  nearly  quiescent  for  a  long  period,  and  which  then  took 
on  rapid,  forceful  growth. 

Max  Borst^  has  given  a  resume  of  our  knowledge  on  the 
subject.  He  states  that  their  cause  is  not  entirely  clear.  Luschka 
and  Boucher  consider  them  as  .  arising  from  the  intercarotid  i 
ganglion.  Arnold  opposed  this  and  thought  it  a  cystic  develop- 
ment of  the  connective  tissue.  Others  thought  they  were 
connected  with  the  thyroid.  Gurlt  and  Rokitansky,  a  sub- 
cutaneous hydrops.  Lucke,  Koster,  Klelos,  an  endothelial 
cyst  arising  from  lymph  vessels. 

He  suggests  the  presence  of  a  congenital  sequestration  as 
the  cause. 


^  Die  Lehre  von  den  Geschwalsten,  Weisbaden,  1902,  p.  204. 
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Arnold/  who  studied  the  subject  most  thoroughly  as  far 
back  as  1865,  thought  that  a  congenital  defect  underlay  the 
condition. 

It  is  to  this  theory  of  an  embryonic  sequestration  that  I  will 
particularly  ask  your  attention.  A  sequestration  of  lymphatic 
tissue  which  had  in  it  an  independent  power  of  irregular  growth 
offers  a  satisfactory  explanation  for  all  the  conditions  found. 

It  is  unnecessary  before  this  audience  to  review  the  entire 
question  of  embryonal  sequestrations  or  rests.  All  here  know 
that  in  the  growth  of  the  body,  fragments  may  be  separated 
from  the  main  portion  of  any  one  of  the  organs,  and  that  in 
the  closure  of  embryonic  ducts  or  other  embryonic  structures  the 
process  may  be  incomplete.  The  sequestrations  or  rests  thus 
remaining  may  under  certain  conditions  develop  in  irregular 
ways.  Thyroglossal,  branchial,  dermoid,  ovarian,  parovarian, 
mesenteric,  or  urachal  cysts  may  be  examples  of  such  growth. 
Sometimes  the  growth  seems  little  more  than  the  distention  of 
closed  ducts  owing  to  the  activity  of  the  epithelial  cells  which 
line  it.  At  other  times  the  growth  is  more  active  than  this, 
e.  g.,  the  semi-malignant  growth  of  misplaced  portions  of  the 
suprarenal  bodies. 

If  we  study  the  comparative  anatomy  of  the  lymphatic 
system  we  find  many  reasons  for  expecting  occasional  lymphatic 
rests.  In  fishes,^  for  instance,  the  lymph  vessels  are  not  so 
plainly  differentiated  from  the  venous  system  as  in  the  higher 
forms — a  lymph  sinus  connected  with  a  vein  occurs  on  either 
side  in  the  scapular  region  and  into  it  lymphatic  trunks  from  the 
head  and  body  open. 

Huntington,  of  Columbia,  and  McClure,  of  Princeton,  have 
given  much  study  to  the  comparative  anatomy  of  the  lymphatic 
system.  The  jugular  lymph  sac,  depicted  in  Fig.  16,  is  a 
structure  found  in  many  animals  and  might  well  give  rise  to 
a  sequestration  in  its  development. 

'  Virchow's  Archiv,  1865. 

*  Wiedersheim,  Comparative  Anatomy  of  Invertebrates,  Macmillan,  1907, 
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Professor  McClure  who  has  seen  some  of  my  specimens  writes 
as  follows: 

"I  think  there  can  be  no  doubt  about  the  cystic  growths  you 
speak  of  being  due  to  embryonic  sequestrations  of  lymphatic 
tissue. 


Internal  Jugular  V  — 


Jugular  Approaoh 


Subelavian  Approaoh 
Thyrocervical  A. 


SubclaviAn  A. 


Jugular  Lymph  Sac 


External  Jugxilar  V 


Cephalic  V 


Frimitivo  XTlnar  Lymphatic 


Suhclavian  V 


Fig.  i6. — A  reconstruction  of  the  left  jugular  lymph  sac  of  a  ii  mm. 
cat  embryo  {Felis  domesticus) .  Reproduced  from  Anatomical  Record,  vol.  iii, 
P-  535  (McClure  and  Silvester). 

Both  Huntington  and  I  have  found  that  the  lymphatics  in  the 
neck  region  of  mammals  develop  as  independent  structures  which 
secondarily  connect  with  the  veins.  In  certain  cases  some  of 
these  independent  structures  may  never  join  the  vein  and  give 
rise  to  the  structure  you  mention.  I  have  found  the  samej 
condition  in  fishes,  so  one  may  regard  this  principle  of  develop-| 
ment  as  uniform  for  vertebral s  in  general." 

Fig.  1 7  shows  an  arrangement  well  adapted  for  the  production 
of  sequestrations. 
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The  literature  of  the  subject  of  hygromas  throws  much  Hght 
on  the  peculiarities  of  their  occurrence  and  strengthens  our 
ilief  in  the  method  of  development  above  given. 


RIGHT 
fnftl  luguUr  V 


Cxt«rn«|  JufuUr  V 


Fig.  17. — Showing  the  structure  of  the  lymphatics  and  their  communi- 
cations with  the  veins  in  the  Pig-tailed  Macque  {Macacus  nomestrinus  Lenn). 
Reproduced  from  Anatomical  Record,  vol.  iii,  p.  551.  Fig.  9  (type  11) 
(McClure  and  Silvester). 


Dr.  Farr  has  made  out  the  following  tables  endeavoring  to 
include  only  those  cases  which  were  definitely  hygromas,  accord- 
ing to  the  definition  above  given.  It  is  not  possible  to  make 
a  list  which  is  altogether  satisfactory,  e.  g.,  in  only  15  of  the  91 
cases  in  the  first  table  is  there  a  definite  statement  of  the  endo- 
thelial lining  of  the  cysts,  and  we  do  not  know  how  well  the 
staining  was  done  in  most  of  these  15  cases. 

The  group  division  here  given  is  about  what  would  be  ex- 
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pected.  The  neck  is  the  part  of  the  body  most  richly  supplied 
with  lymphatics  and  hence  the  most  common  site  of  these 
growths.  The  axilla,  which  also  has  a  rich  lymphatic  supply, 
shows  the  next  largest  number.  Without  doubt  some  of  the 
axillary  growths  pressed  through  from  the  neck  as  in  the  writer's 
second  case  or  were  associated  with  the  neck  cysts  as  in  Case  I. 

It  is  strange  that  so  few  cases  are  reported  in  the  groin,  but 
there  are  enough  to  establish  their  existence. 

It  is  also  noteworthy  that  so  Httle  of  the  literature  is  recent. 
Most  of  the  recent  cases  are  described  under  the  heading  of 
lymphangioma,  and  it  is  difficult  to  sift  out  the  cases  which  are 
really  hygromas.  Winglowski's^  recent  article  should  be  referred 
to  as  he  studied  various  neck  anomalies  and  dissected  150  half 
necks  in  children  and  adolescents  and  found  rests  23  times. 

It  would  be  very  gratifying  to  explain  the  remarkable  power 
of  growth  which  these  cysts  have.  Unfortunately  we  cannot 
do  this  with  absolute  accuracy  any  more  than  we  can  tell  why 
some  people  grow  to  be  large  and  others  remain  small.  There 
are,  however,  many  other  instances  of  somewhat  similar  growth. 
Ovarian  cysts,  parovarian  cysts,  dermoid  cysts,  both  abdominal 
and  subcutaneous,  hypernephromas,  mesenteric  cysts,  thyro- 
glossal  and  branchial  cysts,  lipomas,  exostoses,  growths  of  the 
carotid  body,  and  common  corns  are  all  examples  of  individual 
power  of  growth  which  comes  in  tissues  otherwise  benign.  In 
view  of  these  examples  it  is  not  strange  that  sequestrations  of 
lymphatic  tissue  in  the  neck  should  occasionally  show  this  great 
power  of  growth. 


Summary,     i.  Cystic  hygromas  of  the  neck  have  been  de-^ 
scribed  for  many  years  and  their  existence  is  undoubted. 

2.  The  term  should  be  restricted  to  cysts  lined  with  endo- 
thelium and  having  a  marked  power  of  growth. 

3.  Such  cystic  growths  are  uncommon.  A  careful  searcl 
of  the  literature  has  so  far  revealed  records  of  only  91  cases 
located  distinctly  in  the  neck  and  35  cases  located  principall] 

'  Archiv  f.  klin.  Chir.,  1912  xcviii,  p.  151. 
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in  the  axilla,  but  in  part  at  least   extending   there  from  the 
neck. 

4.  The  writer  records  three  cases  of  undoubted  hygroma  and 
a  fourth  case  which  is  believed  to  have  been  a  hygroma  but 
in  which  inflammation  had  destroyed  the  finer  structure  of  the 
cyst  walls. 

5.  The  most  satisfactory  explanation  of  the  existence  of  these 
hygromas  is  that  embryonic  sequestrations  of  lymphatic  tissue 
existed  and  that  they  had  the  power  of  persistent  irregular 
growth. 

6.  Excision  is  the  best  treatment.  If  this  is  impracticable, 
partial  excision  is  the  next  best. 
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DISCUSSION 


J.  B.  Murphy,  Chicago. 
"I  am  very  much  interested  in  this  paper.  If  you  look  at  the  his- 
tology of  this  condition  you  wall  find  it  is  divided  into  three  essential 
classes.  The  cavernous  venous  angioma,  which  appears  in  the  same 
place,  is  circumscribed  and  grows  in  about  the  same  direction  with 
a  less  malignant  tendency  than  the  two  succeeding  types,  namely, 
a  small  diverticulated  lymphangioma  and  the  cysts  that  appear 
there,  which  seem  to  have  no  connection  \\'ith  either  of  the  circulatory 
systems.  The  latter  tumors,  which  in  a  large  majority  of  cases  dis- 
appear in  the  first  year,  if  they  are  not  molested,  but  show  very 
dangerous  constitutional  symptoms  if  they  are  meddled  with,  are 
more  common  than  one  would  imagine.  When  they  begin  to  grow 
in  a  large  percentage  of  cases,  they  seem  to  have  some  type  of  mild 
infection,  just  what  I  do  not  know;  they  do  not  suppurate  or  inflame. 
They  closely  resemble  in  their  great  tendency  to  reproduction  the 
fatty  deposits  in  the  neck.  If  you  remove  only  a  portion  of  the  hygroma 
you  always  have  a  rapid  return  with  enormous  increase  in  size  and 
secretion.  In  cases  in  which  only  a  portion  is  removed  and  which 
do  not  suppurate,  they  take  on  a  malignant  tendency  after  they  have 
been  meddled  with.  When  hygromata  of  the  neck  are  injected  or 
irritated  they  have  a  tendency  to  assume  a  rapidity  of  growth  and 
an  increased  tendency  to  malignancy  which  they  do  not  have  other- 
wise. Infection  following  injection  or  drainage  causes  the  most 
alarming  constitutional  symptoms  and  frequently  terminates  the 
life  of  the  child.  They  should  never  be  opened  and  drained  and 
never  injected.  If  operated  on  at  all  it  should  be  complete  extirpa- 
tion, after  a  serious  estimation  of  the  anatomical  diflficulties  to  be 
encountered. 

Dr.  Dowd.  All  of  the  cysts  in  this  series  were  rapidly  growing  at 
the  time  of  operation.  In  three  of  them  acute  inflammation  was 
present,  and  it  is  quite  likely  that  this  was  an  element  in  their  rapid 
growth  as  suggested  by  Dr.  Murphy. 


DIAGNOSIS  AND  TREATMENT  OF  BORDERLINE 
PATHOLOGICAL    LESIONS 


By  JOSEPH   COLT   BLOODGOOD,  M.D. 

BALTIMORE 


A  BORDERLINE  pathological  lesion  may  be  defined  as  one  in 
which  it  is  difficult  to  differentiate  whether  it  is  benign  or 
malignant,  either  from  the  clinical  history  and  examination, 
from  the  gross  appearance,  or  from  the  microscopic  section. 

In  some  cases  this  differential  diagnosis  is  not  essential  for 
treatment,  because  the  entire  lesion  can  be  radically  removed 
without  danger  or  mutilation. 

In  many  instances,  however,  the  differential  diagnosis  between 
benign  and  malignant  leads  to  an  operative  removal  essentially 
different,  and  when  this  diagnosis  is  made,  the  patient  is  insured 
the  best  chances  of  a  cure  if  the  lesion  be  malignant,  and  the 
least  mutilation  if  it  be  benign. 

The  development  of  the  diagnosis  of  borderline  pathological 
lesions  will  keep  pace  with  the  number  of  patients  who  seek 
advice  in  that  early  period  of  the  disease  in  which  this  diagnosis 
is  difficult. 

It  has  only  been  in  recent  years  that  the  number  of  these 
borderline  pathological  lesions  has  increased.  That  it  has 
increased  during  the  period  of  greatest  development  in  chnical, 
gross,  and  microscopic  diagnosis  is  evidence  that  patients  are 
seeking  advice  with  lesions  in  an  earlier  stage,  and  these  lesion^ 
clinically  and  pathologically,  are  presenting  different  picturesj 

In  the  past  two  years  I  have  seen  more  borderline  breai^ 
lesions  than  in  the  previous  twenty. 
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In  the  past  few  years,  also,  surgeons  have  been  investigating 
with  much  greater  accuracy  and  on  a  larger  scale  their  ultimate 
results  after  operations  for  malignant  disease.  The  following 
facts  have  made  a  great  impression  on  them. 

In  every  group  of  mahgnant  tumors  there  is  a  large  number, 
often  as  much  as  50  per  cent,  of  patients,  who  come  for  surgical 
help  after  the  malignant  disease  has  extended  beyond  operable 
removal.  Now  in  these  cases,  except  in  a  few  instances  of 
internal  cancer,  there  is  no  difficulty  in  making  the  diagnosis 
clinically,  in  the  gross,  or  from  a  microscopic  section. 

These  patients  are  doomed.  As  yet  we  have  found  nothing  for 
their  help.  Granting  a  few  cures  with  x"-rays,  radium,  or  serum, 
the  number  uncured  is  sufficiently  great  to  be  impressive. 

All  of  these  patients  have  delayed  treatment  from  ignorance 
or  fear. 

In  every  case  there  had  been  opportunity  for  operative  relief 
at  a  much  earlier  period. 

In  another  group,  as  a  rule  the  largest,  a  diagnosis  of  malig- 
nancy could  be  made  chnically,  and  the  diagnosis  confirmed 
from  the  gross  and  microscopic  study.  In  this  group,  and  on 
account  of  this  diagnosis,  the  disease  has  been  operated  on, 
with  every  evidence  at  the  operation  that  the  lesion  was  com- 
pletely removed.  Nevertheless,  the  number  of  cures  in  this 
group  is  relatively  small — on  the  average  in  about  25  per  cent, 
of  the  cases. 

It  is  quite  true  that  in  some  localizations  benign  lesions 
may  assume  all  the  clinical  appearances  of  the  malignant.  Yet 
the  number  of  such  cases  is  so  small  and  the  harm  from  treating 
them  as  malignant  upon  the  clinical  diagnosis  is  so  slight,  if 
any,  that  they  need  not  be  considered,  except  in  their  exclusion 
as  cured  cases  of  malignant  disease  in  the  study  of  the  ultimate 
results. 

In  the  next  group,  which  in  the  past  has  been  a  small  one, 
but  fortunately  is  increasing,  the  patients  come  under  obser- 
vation with  lesions  in  such  an  early  stage  that  none  of  the 
clinical  characteristics  which  in  the  past  we  have  associated  with 
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malignant  disease  is  present.  From  all  clinical  evidence  the 
lesion  is  benign.  Nevertheless,  in  the  past  we  have  met  such 
cases  and  at  the  exploratory  operation  have  found  malignant 
disease. 

Up  until  a  few  years  ago  the  percentage  of  cases  of  cancer 
of  the  breast  seeking  advice  when  the  lesion  was  still  clinically 
benign  was  about  ten.  In  the  past  two  years  the  number  of 
cases  has  reached  about  20  per  cent. 

As  I  stated  before,  the  number  of  benign  lesions  which  may 
come  under  observation  with  all  the  clinical  appearances  of  the 
mahgnant  is  relatively  small,  while  the  number  of  malignant 
lesions  which  may  come  for  surgical  treatment  before  a  clinical 
diagnosis  by  the  ordinary  clinical  methods  is  possible,  although 
relatively  small,  is  very  much  larger  than  the  previous  group, 
and  due  to  the  education  of  the  public  and  the  profession  is 
getting  larger  daily. 

The  mental  attitude  of  the  surgeon  today  toward  mistakes  in 
diagnosis  must  be  changed.  In  the  past,  for  reasons  I  am  unable 
to  ascertain,  the  surgeon  seems  to  have  feared  most  the  per- 
formance of  radical  operation  upon  lesions  clinically  malignant, 
but  pathologically  benign.  In  this  group  the  only  disadvantage 
is  mutilation.  The  number  of  cases  could  never  have  been  large. 
Perhaps  the  fear  was  due  to  the  fact  that  in  the  past  the  number 
of  cures  after  operation  for  malignancy  in  this  stage  was  so  small 
that  every  surgeon  fought  against  such  extensive  operations 
without  the  justification  of  certainty  in  diagnosis.  On  the 
other  hand,  when  malignant  disease  has  come  under  care  in 
an  early  stage  in  which  a  clinical  diagnosis  could  not  be  made, 
and  the  surgeon  removed  the  disease  as  if  it  were  benign  and  then 
later  found  from  pathological  examination  that  it  was  malig- 
nant and  should  have  been  treated  more  radically,  he — the 
surgeon — has  not  felt  chagrined,  nor  that  he  has  made  anj 
thing  more  than  a  justifiable  mistake.  In  many  instances  he 
has  attempted  to  correct  this  by  immediate  secondary  and 
more  radical  operation.  The  majority  of  surgeons  do  not 
know  the  danger  of  this  procedure. 
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My  investigation  of  a  large  number  of  cases  shows  that  the 
radical  operation  performed  upon  a  mahgnant  lesion  clinically 
benign,  gives  far  better  ultimate  results  than  an  identical 
operation  upon  the  same  lesion  at  a  later  period  when  it  is 
clinically  malignant,  provided  the  operation  in  the  earlier  period 
is  performed  in  one  stage.  In  this  group  the  diagnosis  of  the 
lesion  should  be  made  at  an  exploratory  incision  from  the  gross 
appearance  with  or  without  the  aid  of  a  frozen  section.  The 
exploratory  incision  is  cauterized,  and  the  radical  operation 
follows  immediately. 

In  breast  lesions  the  number  of  cases  is  so  large  that  we  can 
work  out  statistics  pretty  accurately,  and  these  are  as  follows: 

The  probabihty  of  a  cure  when  the  breast  cancer  is  chnically 
malignant  and  operable  is  about  25  per  cent.,  while  if  the 
breast  cancer  is  clinically  benign  and  the  radical  operation 
follows  immediately  the  exploratory  incision,  the  probability 
of  a  cure  is  80  per  cent.  However,  if  the  malignant  lump  only 
is  removed,  and  then  later,  days  or  weeks  after  the  microscopic 
diagnosis  is  made,  the  complete  operation  is  performed,  the 
probability  of  a  cure  is  less  than  10  per  cent. 

In  all  malignant  lesions,  in  practically  every  localization,  the 
evidence  of  the  ultimate  results  supports  these  conclusions. 

The  best  opportunity  for  a  cure  is  after  radical  operation, 
in  that  early  stage  of  the  mahgnant  disease  in  which  a  clinical 
diagnosis  cannot  be  made  and  in  which  the  diagnosis  must  be 
made  in  some  other  way.  When,  however,  on  account  of  the 
difficult  diagnosis  the  operation  is  performed  in  two  stages:  first, 
removal  of  the  lesion,  and  then,  after  microscopic  investigation, 
after  an  interval  of  days  or  weeks,  the  radical  operation,  the 
l)robability  of  a  cure  is  less  than  in  those  cases  in  which  the 
patient  has  delayed  until  the  diagnosis  could  be  made  chnically. 

I  have  investigated  this  evidence  so  carefully  that  it  is  my 
belief  that  I  am  making  no  exaggerated  statement  in  regard  to 
the  differences  in  the  probability  of  a  cure  after  operations  upon 
malignant  disease  chnically  malignant  and  clinically  benign, 
and  the  great  danger  of  incomplete  operation  upon  malignant 
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disease  when  the  lesion  is  cHnically  benign.     I  feel  that  all 
surgeons  and  the  public  should  know  of  these  dangers. 

At  the  present  time  the  great  majority  of  surgeons  are  pre- 
pared to  treat  malignant  disease  in  that  late  stage  when  the 
diagnosis  can  be  made  clinically.  These  results  undoubtedly 
will  differ  to  a  certain  extent  in  proportion  to  their  abilities 
in  the  performance  of  extensive  dissections  and  to  their  patience 
in  performing  these  dissections  with  the  greatest  amount  of 
painstaking  detail.  But  the  actual  difference  in  the  percentage 
of  cures  will  not  be  very  large.  Due  to  the  great  interest  in 
precancerous  lesions,  patients  all  over  the  country  are  seeking 
advice  earlier  for  palpable  and  visible  lesions  of  the  skin  and 
mucous  membranes,  for  lumps  in  the  breast,  for  pain  and  swell- 
ings about  the  jaws,  for  pain  and  swellings  about  bones  and 
joints.  In  many  of  these  cases  the  disease  is  in  such  an  early 
stage  that  an  accurate  diagnosis  cannot  be  made  from  the 
clinical  evidence,  and  in  order  to  get  the  best  results,  it  must 
be  made  at  an  exploratory  incision. 

Now,  I  am  quite  certain  that  no  one  will  disagree  with  me 
in  the  statement  that  the  majority  of  surgeons  today  have  not 
prepared  themselves  to  make  this  diagnosis  at  the  exploratory 
incision  from  the  gross  appearance  with  or  without  the  aid  of 
a  frozen  section  as  accurately  as  they  have  diagnosticated 
malignant  disease  in  the  late  stage  without  the  help  of  its  gross 
or  microscopic  pathology.  These  surgeons  have  had  years  of 
opportunity  to  examine  the  gross  and  microscopic  appearance 
of  the  various  types  of  malignant  disease  in  the  different  locali- 
zations which  they  have  removed  radically  on  a  diagnosis 
usually  correct  and  based  upon  the  clinical  picture.  These  oppor- 
tunities have  been  lost,  and  now,  that  the  patients  are  coming 
earlier  with  a  different  clinical  appearance,  surgeons  find  them- 
selves unable  to  employ  the  older  chnical  methods  and, 
untrained,  to  make  the  diagnosis  from  the  gross  and  microscopi(j 
pathology  at  the  exploratory  incision. 

In  the  Surgical  Pathological  Laboratory  of  the  Johns  Hopkins 
Hospital,  where  material  is  received  from  many  outside  sources, 
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our  records  show  that  in  all  groups  the  number  of  cases 
in  which  tissue  is  sent  to  us  for  diagnosis,  tissue  not  radically 
removed  has  increased  tremendously.  In  the  past  two  years 
we  have  received  more  breast  tumors  than  in  the  prexdous 
eighteen,  in  which  only  the  tumor  has  been  removed  and  which 
our  microscopic  examination  showed  to  be  cancer.  Now  all  of 
these  patients  had  pre\dous  to  the  incomplete  operation  a  prob- 
ability of  a  cure  of  at  least  80  per  cent.  Now  they  have  10 
per  cent,  or  less. 

Mahgnant  disease  in  this  early  stage  is  not  an  emergency 
operation.  Surgeons  should  either  prepare  themselves  to  make 
the  diagnosis  from  the  gross  or  frozen-section  appearance  at  the 
exploratory  incision,  or  turn  this  work  over  to  someone  compe- 
tent to  do  it.  The  responsibility  of  treatment  in  the  clinically 
benign  stage  is  far  greater  than  in  the  clinically  mahgnant  stage. 
Not  only  is  the  probability  of  a  cure  greater  in  the  early  stage, 
but  the  danger  of  a  mistake  is  much  greater,  and  the  diagnosis 
is  more  difficult. 

The  methods  of  diagnosis  vary  with  the  locaHzation  and  the 
character  of  the  lesion.  To  illustrate  the  different  methods, 
I  shall  discuss  breast  tumors,  benign  and  malignant  connective- 
tissue  tumors,  and  some  types  of  epithelial  tumors  of  the  skin 
and  mucous  membranes. 

Breast  Tumors}  The  problem  of  diagnosis  here  is  a  very 
important  one,  because  when  a  patient  seeks  advice  a  few  days 
after  a  lump  in  the  breast  has  been  observed  there  are  rarely 
present  any  clinical  signs  of  cancer.  There  is  no  way  to  make 
the  diagnosis,  except  by  exploring  the  tumor.  It  would,  theo- 
retically, seem  an  easy  method  to  excise  the  palpable  mass  and 

'  Bloodgood.  Senile  Parenchymatous  Hypertrophy  of  the  Female  Breast 
and  its  Relation  to  Cyst  Formation  and  Carcinoma,  Surg.  Gynec.  and  Obstet, 
December,  1906,  p.  721;  The  Clinical  and  Pathological  Differential  Diagnosis 
of  Diseases  of  the  Female  Breast,  Amer.  Jour.  Med.  Sci.,  February,  1908, 
p.  157;  Cancer  Cysts  of  the  Breast  and  their  Relation  to  Non-Malignant 
Cysts,  Jour.  Amer.  Med.  Assoc,  October  30,  1909,  p.  1475;  Kelly  and 
.Noble:  Inflammations  and  Tumors  of  theTemale  Breast,  Gynec.  and  Abdom. 
Surg..  1908,  ii,  180. 
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subject  it  to  a  careful  microscopic  examination.  If  this  dem- 
onstrated the  lesion  to  be  benign,  no  harm  would  follow.  But 
if  it  proved  to  be  malignant,  my  investigation  seems  to  show 
that  the  patient's  chances  of  a  cure  are  tremendously  reduced 
by  such  a  procedure. 

The  percentage  of  cures  among  the  cases  operated  upon  by 
Dr.   Halsted  and  his   associates  in  Johns  Hopkins  Hospital, 
and  other  hospitals  in  Baltimore  is  about  forty,  after  five  years. 
Now,  if  we  consider  only  those  cases  which  were  clinically  benign 
and  in  which  the  diagnosis  had  to  be  made  at  the  exploratoi 
incision,  we  find  that  when  the  complete  operation  followec 
immediately  the  exploratory  incision,  the  probability  of  a  cure 
is  at  least  80  per  cent,  for  five  years.    Among  769  cases  of  cancel 
of  the  breast,  in  99 — about   13   per  cent. — the  tumors  were 
clinically  benign.     In  20  of  these  cases  the  tumors  only  were| 
excised   and  later — after  some   days — the  complete  operatioi 
for  cancer  was  performed.    Not  one  of  these  cases  has  been  curedJ 
It  is  only  fair  to  state  that  this  operation  was  performed  h} 
Dr.  Halsted  or  his  associates  in  only  two  instances.    The  other^ 
eighteen  tumors  were  sent  to  the  surgical  pathological  laboratory 
for  diagnosis.    But  I  have  careful  records  of  the  ultimate  results. 

In  15  cases  the  entire  breast  was  excised;  later,  after  a  micro- 
scopic examination,  in  a  few  the  complete  operation  for  cancel 
was  done.  So  far  in  this  group  but  2  cases  were  cured — botl 
very  early  adenocarcinomas.  It  is  possible,  therefore,  now  anc 
then  to  observe  a  cure  after  removal  of  only  the  breast  for' 
cancer.  Here  we  have  22  cases  of  cancer  of  the  breast  in  rela- 
tively early  stage,  in  which  the  patients  should  have  had  at 
least  eighty  chances  out  of  one  hundred,  but  in  which  there  havej 
been  only  two  cures — less  than  6  per  cent.  Contrast  with  this 
the  54  cases  of  cancer  of  the  breast  in  which  the  diagnosis  was 
made  while  the  patient  was  on  the  table  after  the  expl orator] 
incision  and  followed  immediately  by  the  complete  operation 
for  cancer.  At  least  80  per  cent,  of  these  patients  are  remaining 
well  five  years  and  more  after  operation. 

We  might  deduce  from  this  that  it  would  be  the  safer  procedure 


bloodgood:   borderline  pathological  lesions      363 

to  perform  the  complete  operation  for  cancer  in  every  lump  of 
the  breast,  but  this  is  contra-indicated  by  the  fact  that  a  large 
number  of  relatively  young  women  would  be  mutilated  unneces- 
sarily, and  at  the  same  time  not  completely  insured  against 
cancer  in  the  remaining  breast. 

While  we  have  observed  769  cases  of  malignant  tumors  of  the 
breast,  we  have  records  of  542  benign  lesions.  All  of  the  patients 
suffering  with  malignant  lesions  were  aged  twenty-five  years, 
or  older,  at  the  onset  of  the  disease,  while  of  the  542  patients 
with  benign  lesions,  about  130  were  aged  under  twenty-five  years. 
Therefore,  if  a  complete  operation  for  cancer  had  been  performed 
for  every  lump  in  a  woman  over  twenty-five  years,  about  50  per 
cent,  would  have  been  unnecessarily  mutilated. 

Therefore,  if  we  are  to  educate  women  that  a  lump  in  the 
breast  is  an  acute  disease  and  should  be  investigated  immediately, 
surgeons  must  educate  themselves  to  make  the  diagnosis  at  the 
exploratory  incision.  Although  today  the  number  of  such  cases 
is  relatively  small,  it  is  bound  to  increase  if  this  educational 
propaganda  has  the  desired  effect. 

At  the  present  time,  when  a  lump  in  the  breast  is  explored, 
it  is  not  difficult  to  make  the  diagnosis.  We  can  be  quite  sure 
from  the  gross  appearance,  with  or  without  a  frozen  section, 
that  we  are  dealing  either  with  a  benign  or  with  a  malignant 
lesion.  In  Dr.  Halsted's  cUnic  the  mistake  of  diagnosticating  a 
cancer  as  a  benign  lesion  has  occurred  but  twice.  This  is  a 
fatal  mistake.  On  the  other  hand,  the  mistake  of  treating  a 
benign  lesion  as  mahgnant,  while  mutilating,  has  no  element 
of  danger.  This  has  been  done  much  more  frequently  in  this 
clinic.  Among  542  benign  lesions  from  all  sources,  54,  or  10  per 
cent.,  have  been  incorrectly  treated  for  cancer.  The  rule  should 
be  that  when  in  doubt  the  breast  lesion  should  be  treated  as 
malignant.  I  am  confident  that  when  this  is  done  the  fatal 
mistake  of  an  incomplete  operation  for  cancer  will  rarely,  if 
ever,  be  made.  But  the  complete  operation  for  a  benign  lesion 
will  take  place  in  most  experienced  surgeons'  hands  in  at  the 
most  10  per  cent,  of  the  benign  cases. 
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It  is  interesting  to  note  that  among  these  54  benign  lesions 
which  were  treated  as  malignant,  in  27  cases  the  diagnosis  of 
malignancy  was  based  upon  the  clinical  appearance  alone.  That 
is,  associated  with  the  benign  lesion  there  were  some  changes 
in  the  nipple  or  skin  which  as  a  rule  are  the  signs  of  cancer. 
In  24  cases  the  diagnosis  of  cancer  was  based  on  the  gross  appear- 
ance at  the  exploratory  incision;  in  5  cases  on  the  frozen  section. 
It  would  be  natural  to  ask  whether  in  these  22  cases  in  which  the 
diagnosis  of  mahgnancy  was  made  from  the  gross  appearance, 
a  frozen  section  would  not  have  aided  in  the  diagnosis.  I  am 
inclined  to  think  that  it  would  have  left  the  surgeon  still  in 
doubt. 

From  my  experience,  conversation  and  correspondence  with 
surgeons  and  pathologists  throughout  the  country  I  get  the 
impression  that  the  majority  do  not  realize  the  danger  of  in- 
complete operations  for  cancer  of  the  breast,  or  from  two-stage 
operations,  such  as  removal  of  the  tumor  or  the  breast,  and 
later,  after  microscopic  diagnosis,  the  complete  operation  for 
cancer.  Surgeons  and  pathologists  not  knowing  the  fatahty  of 
such  a  mistake  are  less  chagrined  than  when  they  make  the 
other  mistake  of  diagnosticating  and  treating  a  benign  lesion  as^ 
cancer.  With  this  knowledge,  all  of  us  should,  when  in  doubt, 
treat  the  breast  lesion  as  malignant  and  expect  as  the  natural 
consequence  to  perform  now  and  then  the  cancer  operation  for 
a  benign  lesion. 

The  following  exact  figures  of  the  possible  mistakes  in  thej 
different  types  of  benign  lesions  are  recorded  here  for  the| 
interest  of  surgeons  and  pathologists  who  are  called  upon  to] 
make  this  diagnosis. 

I  shall  not  discuss  this  problem  further,  nor  give  any  illus-i 
trations,  because  the  entire  subject  is  about  to  be  published 
in  detail  as  presented  in  the   Mutter  Lecture  in  Philadelphia! 
last  December. 

Connective-tissue    Tumors.     Taking   for   consideration    those; 
tumors  which  arise  in  the  derma  (subepidermal),  the  subcuta- 
neous  tissue,    the  fascia,  the  sheaths  of   tendons  and  nerves, 
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and  the  intermuscular  connective  tissue,  we  have  406  distinctly 
benign  cases  and  132  sarcomas.  The  probabiUty,  therefore,  of 
malignant  disease  is  about  25  per  cent.  Many  of  the  sarcomas 
developed  in  preexisting  lesions  which  may  be  looked  upon  as 
benign.  In  sarcoma  of  the  skin,  where  on  account  of  its  position 
the  preexisting  lesion  is  easily  visible  and  palpable,  the  number 
of  such  cases  is  larger.  For  example,  in  48  sarcomas  of  the  skin 
the  malignant  tumors  developed  in  a  nevus  eight  times,  in  a 
scar  twenty  times,  in  a  fibroma  nine  times.  There  were,  there- 
fore, only  II  cases  in  which  the  pre\ious  presence  of  a  benign 
lesion  could  be  excluded.  In  sarcoma  of  the  subcutaneous  tissue 
it  is  more  difficult  to  demonstrate  a  preexisting  benign  lesion, 
but  in  many  cases  the  long  duration  of  the  palpable  mass  before 
any  local  growth  suggestive  of  malignancy  would  indicate  this 
probability. 

If  these  subepidermal  and  subcutaneous  tumors  are  attacked 
surgically  very  quickly  after  their  first  appearance  the  problem 
of  differential  diagnosis  between  the  benign  and  malignant, 
while  diSicult,  is,  in  the  great  majority  of  cases,  not  at 
all  essential  for  treatment,  because  these  lesions  in  their 
beginning  can  be  radically  removed  by  complete  local  ex- 
tirpation without  danger  or  mutilation,  and  it  makes  little 
difference  what  the  microscopic  section  shows,  except  as  to 
the  prognosis.  The  locally  and  completely  removed  sarcoma, 
when  not  cured,  kills  by  metastasis  through  the  bloodvessels, 
and  no  local  operation,  no  matter  how  extensive,  will  influence 
this  result. 

In  a  few  instances,  on  account  of  the  position  and  extent  of 
the  local  growth,  the  differential  diagnosis  between  a  benign 
and  malignant  lesion  may  be  necessary  to  save  the  patient  from 
a  more  extensive  local  operation  which  would  be  indicated  for 
sarcoma  and  unnecessary  for  a  benign  lesion.  In  our  experience 
this  rarely  happens.  In  406  distinctly  benign  lesions  the  oper- 
ation was  performed  on  the  diagnosis  of  sarcoma  in  82  cases, 
but  in  only  5  cases  did  this  more  extensive  eradication  unneces- 
sarily mutilate.     In   these  5  cases  an  amputation  was  done. 


366 


bloodgood:  borderline  pathological  lesions 


On  the  ether  hand,  a  correct  surgical  diagnosis  from  the  clinical 
history  and  gross  appearance  saved  patients  from  the  mutilation 
of  amputation  eight  times.  Correct  diagnosis,  therefore,  in 
406  cases  would  have  saved  mutilation  in  thirteen  instances. 

The  microscopic  differentiation  between  certain  types  of 
benign  connective-tissue  lesions  and  sarcoma  is  so  difficult, 
especially  in  those  types  of  sarcoma  in  which  the  probabihty 
of  a  cure  after  complete  local  eradication  is  great,  that  in  my 
opinion,  based  upon  this  investigation  of  538  cases,  I  should 
always  incline  to  the  diagnosis  of  malignancy  when  in  doubt. 
In  the  vast  majority  of  cases  such  a  more  extensive  operation 
will  not  increase  the  risk  or  the  mutilation. 

On  the  other  hand,  it  is  much  simpler,  except  for  the  large 
angioma,  to  completely  excise  all  benign  connective-tissue  tumors, 
and  in  my  experience,  enucleation  should  never  be  done.  With 
few  exceptions  these  benign  connective-tissue  tumors  can  be 
radically  excised  by  cutting  through  healthy  tissue  beyond  the 
new  growth  just  as  one  should  do  in  sarcoma,  and  thus  treat 
the  case  as  a  sarcoma.  After  such  an  operation  the  most  expert 
cellular  diagnosis  will  cause  the  surgeon  no  anxiety. 

There  are,  however,  a  few  cases  in  which  a  differential  diag- 
nosis is  essential  to  save  mutilation,  but  fortunately  in  these 
few  cases  the  infiltrating  character  of  the  local  growth  is  such 
that  if  it  is  sarcoma  little  could  be  expected  as  to  a  permanent 
cure  from  removal  no  matter  how  complete,  while  for  the  beni^ 
lesion  such  a  mutilating  operation  would  be  unnecessary. 

This  is  true  in  certain  types  of  intermuscular  hemangioma  an< 
in  fibrohemangioma ;  in  myositis  where  the  absence  of  bone 
formation  makes  the  identification  of  the  benign  lesion  more 
difficult.  It  is  also  true  in  some  extensive  fibrospindle-cel 
tissue  formations  in  scars  and  in  the  desmoid  tumors  of  the 
abdominal  wall.  In  all  the  cases  in  which  I  had  an  opportunity 
for  investigation  the  sarcoma  which  might  simulate  these  benigi 
lesions  was  hopeless,  while  the  benign  lesions  when  recognizee 
have  been  cured  by  less  mutilating  operations. 

In  differentiating  this  more  difficult  group,  surgeons  are  aidec 
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by  an  accumulated  experience  of  the  results  of  operations  for 
the  dififerent  lesions  in  the  ditTerent  localizations. 

In  tumors  of  the  tendon  sheaths,  of  the  abdominal  wall, 
especially  of  the  recti,  in  scars,  and  in  fibromas,  we  see  cellular 
pictures  resembhng  very  closely  periosteal  sarcoma  of  bone. 
In  the  former  lesions  we  rarely  fail  to  cure,  in  the  latter  the 
reverse. 

I  am  unable  to  find  in  the  literature  a  comprehensive  investi- 
gation of  connective-tissue  tumors,  benign  and  malignant. 

That  I  have  called  these  406  cases  benign  is.  of  course,  no 
absolute  proof  of  their  benignity,  because  in  the  majority  of 
cases  the  local  operation  was  sufficiently  radical  to  have  cured 
some  t}-pes  of  sarcoma.  The  ultimate  results,  however,  in  these 
406  cases  show  no  deaths  from  malignancy,  even  in  a  smaller 
group  in  which  the  lesion  was  not  radically,  or  even  completely, 
removed.  There  have  been  recurrences  in  a  few,  especially 
the  angiomas  and  in  scar-tissue  tumors,  but  in  these  cases 
secondary  operations  have  accomplished  cures. 

On  the  other  hand,  the  ultimate  results  in  132  cases  of  sarcoma 
confirm  the  diagnosis  in  the  majority,  but  among  those  cases 
which  have  remained  well  one  might  question  the  diagnosis  of 
sarcoma. 

In  sarcoma  of  the  skin  there  are  14  cases  of  round-cell  angio- 
sarcoma of  the  perithehal  tx-pe  and  but  one  cure,  while  among 
20  sarcomas  in  scar  tissue  we  are  certain  of  8  cures  and  7  deaths 
from  sarcoma.  In  how  many  of  the  8  cases  was  the  lesion  really 
a  sarcoma?  The  same  question  might  be  asked  in  9  cases  of 
sarcoma  of  the  skin  which  developed  in  fibromas.  We  know 
that  6  are  cured,  3  were  not.  Among  the  2  cases  of  multiple 
sarcoma  of  the  skin  and  3  of  mycosis  fungoides  there  is  not  a 
single  cure.  The  cures,  therefore,  in  sarcoma  of  the  skin,  with 
one  exception,  are  in  a  type  of  sarcoma  most  difficult  to  differ- 
entiate from  fibroma  or  keloid.  What  the  results  would  have 
been  in  these  48  cases  of  sarcoma  of  the  skin,  had  the  patients 
sought  advice  early,  is  difficult  to  state.  In  only  6  cases  the 
lesion  had  been  present  less  than  one  year.     Three  of  these 
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cases  have  been  cured.  The  type  of  the  sarcoma  in  3  cases  that 
have  not  been  cured  was  the  most  maHgnant — peritheHal  angio- 
sarcoma. In  the  remaining  cases  the  lesion  had  been  present 
one  or  more  years,  and  we  naturally  ask  the  question,  Would 
not  the  number  of  cures  have  been  increased  by  earlier  inter- 
vention, especially  among  the  sarcomas  in  scars,  fibromas,  and 
nevi.  In  all  of  these  cases  at  the  onset  radical  operations  could 
have  been  done  without  mutilation.  The  hope  to  cure  a  sarcoma 
of  the  skin  of  the  more  malignant  type  not  developed  in  pre- 
existing lesions  must  depend  upon  the  education  of  the  public, 
physician,  and  surgeon  to  the  necessity  of  immediate  local  and 
complete  extirpation.  For  example,  in  4  cases  of  perithelial 
angiosarcoma  the  little  lesion  was  present  in  the  scalp  and  could 
not  be  differentiated  clinically  from  an  ordinary  wen.  These 
tumors  were  operated  on  from  six  weeks  to  two  years  after  onset. 
None  were  cured.  Most  surgeons  look  upon  the  appearance  of 
the  scalp  tumor,  clinically  like  a  wen,  as  an  innocent  lesion, 
but  our  experience  shows  that  there  is  a  possibility  of  the  most 
malignant  type  of  sarcoma.  Therefore,  all  such  tumors  should 
be  completely  excised  at  once.  The  most  radical  extirpation 
here  is  not  mutilating.  The  danger  of  the  delay  is  not  in  a 
local  recurrence,  but  in  metastasis. 

Hemangioma.  We  have  for  study  132  cases  of  benign  heman- 
giomas, which  have  been  subdivided  as  follows:  Hemangioma 
of  the  skin  or  subcutaneous  tissue,  95  cases;  incorrect  diagnosis, 
9  cases.  But  in  these  cases  the  complete  local  excision  on  the 
diagnosis  of  sarcoma  did  no  harm.  In  4  cases  in  which  the  ulcer- 
ating tumor  was  situated  in  the  neck  of  young  children,  the  cor- 
rect diagnosis  saved  these  patients  from  more  dangerous  and 
mutilating  operations. 

The  hemangiomas  are  most  frequently  congenital  tumors. 
They  are  usually  situated  subepidermally.  In  this  situa- 
tion they  can  be  recognized  by  their  color  as  well  as  by  their 
compressibihty.  In  the  subcutaneous  tumor  we  have  only 
the  compressibility  and  changes  in  the  size  of  the  tumor  to 
indicate   the  diagnosis.     The  ulceration  of  the  congenital  or 


bloodgood:  borderline  pathological  lesions      369 

acquired  subepidermal  hemangioma  is  not  a  sign  of  malig- 
nancy. The  epithelial  covering  of  the  angiomatous  tissue  is 
so  thin  that  it  is  easily  destroyed  by  a  trauma,  irritation,  or  even 
local  growth  of  the  tumor.  Ulceration  of  the  subcutaneous 
tumor  in  my  experience  has  always  been  a  sign  of  mahgnancy, 
unless  there  has  been  a  severe  trauma,  or  an  exploratory 
operation. 

Acquired  angioma  may  be  both  subepidermal  and  sub- 
cutaneous. These  tumors  are  often  extensive  and  follow 
the  course  of  the  superficial  veins.  In  one  case  one  could 
be  quite  certain  that  if  the  tumor  were  sarcoma  the  chances 
of  a  cure  even  by  amputation  would  be  nil.  A  sarcoma  of 
this  size  and  infiltrating  character  would  have  given  metas- 
tasis. This  case  was  treated  on  the  diagnosis  of  an  angioma, 
and  the  ultimate  result  confirmed  the  diagnosis. 

The  microscopic  diagnosis  of  the  benign  angioma  is  readily 
made  when  we  find  numerous  blood  spaces  lined  by  endothelial 
cells.  In  sarcoma  these  blood  spaces  may  be  present,  but 
they  are  very  few  in  numbers.  In  some  hemangiomas  the 
blood  spaces  are  so  small  and  are  so  often  filled  with  proliferating 
endothelium  that  a  diagnosis  of  a  malignant  endothelioma 
might  be  made.  In  other  cases  about  the  small  endothelium- 
Hned  blood  spaces  the  stroma  of  the  angioma  is  filled  ^vith  round 
cells  and  a  differential  diagnosis  from  a  perithelial  angiosarcoma 
might  become  difficult.  This  is  especially  true  when  ulceration 
has  taken  place.  In  my  own  individual  experience  there  has 
never  been  any  particular  difficulty  in  diagnosis  when  this 
differential  diagnosis  was  really  necessary,  because  in  all  doubtful 
cases  the  complete  eradication  has  so  far  been  possible,  and  in 
a  few,  when  this  would  have  been  dangerous  or  mutilating,  we 
have  been  able  to  make  the  diagnosis  from  a  combination  of 
the  clinical,  gross,  and  microscopic  features.  In  my  experience, 
in  benign  angiomas  there  always  remains  some  spongy  tissue 
from  which  blood  can  be  expressed.  I  have  not  seen  this  in 
sarcoma.  This  gross  appearance  has  been  more  helpful  than 
the  microscopic  picture. 

.\ra  Surg  24 
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The  danger  of  a  sarcoma  developing  in  a  hemangioma  is 
relatively  small,  but  the  possibility  must  always  be  considered. 
We  have  at  least  36  cases  of  sarcoma  in  which  the  type  suggests 
its  development  from  an  angioma.  In  some  the  angiomatous 
tissue  may  have  been  the  result  of  granulation  tissue  after 
trauma,  and  not  developed  from  a  preexisting  angioma.  In 
12  sarcomas  of  the  skin  of  the  perithelial-angiomatous  type, 
there  is  no  doubt  that  in  6  cases  the  sarcoma  developed  in  a 
congenital  nevus. 

Neglect  to  immediately  remove  or  eradicate  with  carbon 
dioxide  snow,  has  another  danger  beside  the  possibility  of  a 
malignant  change,  and  that  is  huge  local  growth  which  itself 
is  mutilating,  and  operation  for  a  cure  in  this  stage  is  difficult, 
often  dangerous,  tedious,  and  always  mutilating. 

Fihroangioma.  Fifteen  cases,  5  incorrect  diagnoses  of  sarcoma, 
which,  however,  did  not  lead  to  mutilating  operations,  because 
in  2  in  which  amputation  would  have  been  indicated  on  such 
a  diagnosis  the  patients  refused  this  operation  and  submitted 
only  to  a  local  extirpation,  which  in  both  instances  was  in- 
complete. Yet  both  these  patients  are  well  seventeen  and  twelve 
years  after  operation.  These  2  cases  must  prove  that  the  diag- 
nosis of  a  benign  lesion  is  correct,  because  gross  and  microscopic, 
there  is  no  difference  between  the  tumors  completely  eradicated 
in  13  instances,  and  these  two  incompletely  removed. 

Fibroangioma  is  apparently  the  result  of  an  inflammatory 
reaction  in  a  hemangioma.  This  reaction  is  either  due  to  trauma 
or  interference  with  the  circulation.  The  increasing  tumor, 
originally  compressible  and  showing  changes  in  size,  becomes 
harder,  the  compressibility  disappears,  and  the  change  in  size  is 
also  observed.  If  it  is  situated  near  the  skin  the  thin  epidermis 
may  ulcerate.  In  gross  appearance  we  see  two  distinct  types 
of  tissue:  red,  spongy,  vascular  areas  resembling  capillary 
angioma,  and  firm,  white  areas  more  like  fibrospindle-cell 
sarcoma  than  fibroma.  Even  in  the  gross  pigmented  areas  may 
be  seen.  Under  the  microscope  in  the  vascular,  red  areas 
we  see  the  picture  of  angioma.     Frequently  the  blood  spaces 
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are  plugged  with  endothelial  cells  gi\'ing  the  picture  of  an 
endothelioma.  The  white  areas  are  cellular  with  varjdng 
amounts  of  eosin-staining  fibrous  tissue,  and  we  see  numerous 
areas  of  endothelial  cells  in  nests  in  this  cellular  connective 
tissue.  Blood  pigment  from  old  hemorrhage  is  observed  in  the 
cells  of  different  t\^es  and  in  the  stroma.  From  a  histological 
study  these  tumors  are  difficult  to  differentiate  from  sarcoma. 
The  importance  of  the  differential  diagnosis  is  present  only 
when  complete  eradication  would  be  mutilating.  In  13  of  the 
15  cases  complete  excision  was  possible  without  danger  or 
mutilation.  In  3  of  these  cases  the  operative  diagnosis  was 
sarcoma.  All  of .  these  patients  have  remained  well  since 
operation.  In  one  case  the  tumor  was  situated  about  the 
ankle-joint,  but  the  patient  refused  amputation.  Tumor  tissue 
was  left  attached  to  the  tendon  sheath.  This  patient  is 
well  (June,  1913)  sixteen  and  a  half  years  since  operation. 
In  the  second  case  the  tumor  was  situated  in  the  muscle 
of  the  thenar  eminence  of  the  right  thumb.  The  partially  re- 
moved tissue  was  sent  to  the  laboratory  with  the  diagnosis: 
sarcoma,  tumor  incompletely  removed,  patient  refused  ampu- 
tation. This  patient  is  well  (June,  1913)  almost  twelve  years 
since  operation.  The  gross  specimen  shows  distinctly  the  red, 
spongy,  vascular  areas,  and  the  white,  firm  areas.  Micro- 
scopically it  was  identical  with  the  pre\aous  case. 

Intermuscular  Angioma.  Nine  cases,  4  incorrectly  diagnos- 
ticated, and  I  of  these  subjected  to  an  unnecessary  amputation 
of  the  thigh. 

Intermuscular  hemangiomas  should  not  be  difficult  to  recog- 
nize. They  appear  as  diffuse,  compressible  swellings,  often 
visible  externally.  The  swelling  shows  variation  in  size 
when  the  Umb  is  lowered  or  raised,  or  when  constrictions  are 
made  on  the  veins  above.  Often  the  superficial  veins  are 
dilated.  In  some  instances  diffuse  lipoma  and  multiple  tubercu- 
losis of  the  tendon  sheaths  may  give  a  somewhat  similar  clinical 
picture.  At  the  exploratory  incision  numerous  dilated  veins  are 
encountered,  and  in  and  between  the  muscles  one  sees  red, 
spongy,  angiomatous  tissue. 
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Microsccpically  we  may  find  every  type  of  an  angioma 
from  a  capillary  to  a  cavernous.  The  amount  of  stroma 
varies;  endothelial  proliferation  in  the  blood  spaces  is  very 
common.  This  tumor  may  be  situated  anywhere.  We 
have  observed  it  three  times  near  the  masseter  of  the  cheek, 
twice  on  the  forearm,  twice  in  the  muscles  of  the  calf  of  the  leg, 
and  twice  in  the  thigh.  With  this  experience  one  might  feel 
quite  certain  that  the  dififerential  diagnosis  from  an  intermuscular 
sarcoma  is  not  difficult.  Complete  removal  of  the  intermuscular 
hemangioma  is  not  necessary  and  need  never  be  performed, 
if  such  a  procedure  would  be  mutilating.  The  scar  tissue  of 
the  partial  excision  and  in  some  cases  the  employment  of  the 
cautery  will  destroy  the  vascular  tissue,  with  little  or  no  injury 
to  muscle  function. 

Granulation-tissue  Tumors.  Thirteen  cases.  Pieces  of  six 
of  these  tumors  were  sent  to  the  laboratory  diagnosticated 
sarcomas,  and  these  patients  were  saved  unnecessary  and  muti- 
lating operations.  These  granulation-tissue  tumors  occur  on 
the  skin,  and  are  either  due  to  the  ulceration  of  a  preexisting 
hemangioma  or  to  exuberant  granulation  tissue  in  a  superficial 
wound.  A  tumor  of  this  kind  presents  a  small  fungus  covered 
with  granulation  tissue  not  unlike  an  ulcerating  sarcoma. 
In  my  experience  the  local  growth  is  never  as  great  as  in  the 
sarcoma.  Microscopically  this  tumor  is  very  cellular,  but  the 
endothelium-lined  blood  spaces  are  always  more  numerous  than 
in  sarcoma,  and  the  stroma  is  of  the  type  of  granulation  tissue. 

Angiosarcoma.  In  6  cases  of  sarcoma  of  the  skin  arising  in 
congenital  nevi  there  has  been  one  cure.  In  five  instances  the 
tumor,  when  it  came  under  observation,  was  a  fungus  and 
inoperable  from  local  growth  or  metastasis.  In  the  history  of 
all  of  these  cases  there  had  first  been  local  growth  in  a  nevus 
quiescent  for  many  years,  from  four  to  seventy-four  years.  The 
character  of  this  local  growth  was  sufficient  to  indicate  immediate 
radical  excision.  The  ulceration  took  place  at  varying  periods 
after  the  onset  of  growth,  from  a  few  months  to  three  years. 
It  is  impossible  to  say,  of  course,  what  these  tumors  looked 
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like  in  the  onset.  When  they  came  under  observation  they 
were  very  cellular,  friable,  vascular  neoplasms  resembling 
hemorrhagic  brain  tissue;  microscopically,  round-cell  sarcoma 
of  the  perithelial  type.  In  the  one  case  cured  by  radical  excision 
the  tumor  situated  in  the  skin  of  the  thigh  was  the  smallest 
observed.  The  local  growth  had  been  present  about  six  months. 
Histologically,  this  tumor  suggests  that  it  might  still  be  an 
angioma  and  not  an  angiosarcoma.  Endothelial  blood  spaces 
are  still  preserved,  but  the  tissue  between  these  is  very  cellular 
and  resembles  more  sarcoma  than  granulation  tissue.  This 
patient  has  remained  well  five  years  since  operation. 

It  is  my  opinion  that  we  should  be  able  to  recognize  the 
development  of  a  sarcoma  in  a  congenital  nevus  and  cure  the 
majority  of  cases  by  immediate  radical  excision. 

In  nine  cases  of  sarcoma  of  the  skin  resembhng  the  previous 
cases  clinically  and  pathologically  there  has  been  one  cure. 
The  duration  of  the  nodule  has  varied  from  six  weeks  to  seven 
years  in  patients  whose  ages  varied  from  four  years  to  seventy. 
Three  had  been  present  on  the  scalp  and  were  clinically  like 
an  ordinary  wen,  one  as  a  blood  cyst  of  the  cheek,,  one  in  the 
neck,  two  on  the  eyelid,  one  in  the  skin  above  the  pubes,  one 
near  the  ankle.  In  all  of  these  cases  there  had  been  a  definite 
trauma  and  in  some  recurrent  irritation. 

The  cured  case  began  in  a  varicose  vein  near  the  external 
malleolus;  it  recurred  after  the  first  excision,  and  has  now  re- 
mained well  two  years  after  the  removal  of  the  recurrent  nodule. 
It  resembles  somewhat  the  fibroangioma  in  gross  appearance. 
Histologically  it  suggests  an  endothelioma;  the  pigment  is  due 
to  hemorrhage.  It  is  quite  natural  to  ask.  Is  this  an  angio- 
sarcoma or  a  fibroangioma? 

Among  the  22  cases  of  angiosarcoma  there  is  not  a  single 
cure.  In  II  cases  the  lesion  had  been  present  years,  in  11 
cases  months.  .  Trauma  is  the  most  common  etiological  factor, 
suggesting  the  possibility  of  the  development  of  a  sarcoma 
in  the  granulation  tissue  secondary  to  trauma,  or  the  effect 
of  injury  on  a  preexisting  angioma. 
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In  none  of  these  tumors  was  there  any  difficulty  in  making 
a  diagnosis  from  the  clinical  appearance  or  the  gross  and  micro- 
scopic pathology  when  they  first  came  under  our  observation. 

The  differential  diagnosis  in  this  group,  if  seen  or  explored 
early,  would  have  to  consider  and  exclude  tubercular  myositis, 
syphilitic  gumma,  non-ossifying  myositis, intermuscular  angioma, 
and  fibromyxoma  of  the  nerve  sheaths.  I  am  unable  to  present 
exact  methods  based  upon  experience,  because  none  of  these 
lesions  have  presented  themselves  clinically  in  the  early  stage. 
TheWassermann  reaction  and  therapeutic  effect  of  salvarsan  have 
so  far  in  my  experience  allowed  us  to  make  the  correct  diagnosis 
in  gumma.  Tubercular  myositis  has  always  come  under  obser- 
vation in  the  abscess  stage.  After  a  contusion  to  the  soft  parts, 
if  the  resultant  swelling  does  not  disappear  rapidly  and  the  a:-ray 
shows  no  ossifying  myositis,  the  lesion  should  always  be  ex- 
plored. The  first  appearance  of  a  subcutaneous  mass,  whether 
it  be  circumscribed  or  diffuse,  should  demand  immediate  in- 
vestigation. In  the  absence  of  a  positive  Wassermann  it  should 
be  explored.  Only  in  this  way  will  we  be  able  to  treat  sarcoma 
in  the  earlier  stage.  It  must  be  remembered,  however,  there 
may  be  great  danger  in  these  early  explorations,  if  the  surgeon 
is  not  qualified  to  make  the  differential  diagnosis.  The  larger 
number  of  cases  are  benign.  Especially  is  this  true  of  traumatic 
myositis  and  organizing  hematoma.  Here  operations  on  the 
diagnosis  of  sarcoma  would  be  mutilating  and  unnecessary. 

Fibroma.  I  have  records  of  34  cases  of  fibroma  of  the  skii 
and  subcutaneous  tissue,  13  desmoids  or  fibromas  of  the  ab| 
dominal  wall,  20  tendon-sheath  tumors,  and  49  scar-tissul 
tumors  or  keloids — 116  tumors,  therefore,  of  the  benign  typel 
During  the  same  time  we  have  observed  the  following  case^ 
diagnosticated  sarcoma:  20  cases  in  scars,  9  in  fibroma,  am 
8  fibrospindle-cell  tumors  situated  subcutaneously — in  alll 
therefore,  37  sarcomas.  The  more  I  study  the  cellular  pathologj^ 
of  fibroma  and  fibrosarcoma  the  less  do  I  feel  able  to  recognize 
the  borderline  lesion.  Fortunately,  it  makes  little  difference, 
except  in  a  few  cases.     These  tumors,  as  a  rule,  are  circum- 
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:ribed   and   can   be   completely   and   radically   removed.     If 

is  is  done,  the  majority  are  cured. 

These  tumors  should  never  be  removed  by  enucleation.  One 
)f  these  cases  was  a  recurrent  sarcoma  situated  in  the  skin  over 
the  shoulder-blade.  When  it  first  appeared  it  was  the  size  of 
a  pea.  After  it  had  been  present  some  months  and  had  reached 
the  size  of  an  egg  it  was  enucleated  under  cocaine.  The  tumor 
promptly  recurred.  Four  months  later  when  I  first  saw  the 
patient  the  recurrent  tumor  was  the  size  of  two  fists.  It  was 
now  removed  with  a  wide  zone  of  skin,  fascia,  and  muscle,  and 
the  area  skin-grafted.  The  microscopic  appearance  of  the 
tumor  is  so  cellular  that  I  think  we  are  perhaps  justified  in 
calling  it  a  fibrospindle-cell  sarcoma. 

Keloids.  The  ordinary  benign  keloid  should  not  be  difiicult 
to  recognize.  These  tumors  often  recur  after  complete  excision. 
Yet  I  have  never  observed  a  sarcoma  to  develop  in  a  true 
keloid.     If  the  keloid  is  subject  to  trauma  it  may  ulcerate. 

In  other  cases  the  tumor  developing  in  scar  tissue  may  be 
very  difficult  to  distinguish  from  sarcoma.  One,  a  tumor  of 
the  back,  developed  after  a  long  history  of  acne  and  black- 
head formations.  The  area  was  excised  eight  years  ago.  The 
microscopic  pathology  demonstrates  that  the  neoplasm  is  com- 
posed of  a  cellular  tissue  about  hair  follicles.  This  microscopic 
change  extended  up  to  the  border  of  the  tissue  excised.  Never- 
theless there  has  been  no  recurrence.  Many  pathologists  who 
have  examined  this  section  for  me  are  of  the  opinion  that  it  is 
a  sarcoma.  If  so,  it  is  one  that  may  be  cured  by  incomplete 
removal. 

Clinically,  I  was  of  the  opinion  that  this  case  was  a  carcinoma 
developing  in  hair  folHcles  or  glands  of  the  skin,  secondary  to 
chronic  irritation  of  the  acne.  I  removed  the  zone  with  a 
wide  margin,  but  when  I  studied  the  edges  and  found  the  cel- 
lular tissue  present  beneath  the  epidermis,  I  felt  that  it  was 
sarcoma;  metastasis  must  have  taken  place,  and  there  was  no 
indication  to  remove  more  than  one-fourth  of  the  skin  of  the 
back  already  excised.     After  careful  investigation  I  concluded 
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that  it  must  be  an  inflammatory  tumor.    The  result  has  con- 
firmed this. 

There  is  no  doubt  that  the  most  malignant  sarcoma  may 
develop  in  scars  of  difi"erent  types.  Fortunately  I  have  observed 
examples  of  the  beginning  and  the  end  of  such  lesions.  One 
tumor  occupied  an  area  on  the  face  secondary  to  an  injury  with 
a  piece  of  coal.  It  was  pigmented,  raised.  Microscopically,  it 
shows  cellular  granulation  tissue  and  coal  pigment.  It  was 
removed  a  few  months  after  the  injury,  and  there  has  been  no 
recurrence.  Another  case  was  that  of  a  man  who  had  a  similar 
area  after  an  injury  with  a  piece  of  coal  on  the  forehead. 
Some  years  later  when  it  had  increased  in  size,  it  was  incom- 
pletely removed  on  the  diagnosis  of  keloid.  The  recurrent 
tumor  was  radically  removed  and  proved  to  be  a  round-cell 
sarcoma.  The  coal  pigment  was  still  present.  The  patient  died 
of  internal  metastasis. 

Epithelioma  of  the  Lip.  There  are  175  cases  in  this  group. 
Of  these  12  were  benign  precancerous  lesions  or  warts,  16  malig- 
nant warts,  6  basocellular  epitheliomas,  lesions  of  the  rodent- 
ulcer  type;  142  were  true,  fully  developed  cancers  of  the  skin. 
Of  these  138  were  of  the  spinocellular  type  (squamous-cell 
epithelioma)  and  4  of  the  cubocellular  type  (transitional-cell 
epithelioma) . 

This  shows  that  the  fully  developed  lesion  of  the  lower  lij 
which  is  either  a  fungus  or  an  ulcer,  will,  in  the  large  majorit] 
of  cases,  be  the  malignant  form  of  skin  cancer. 

The  problem  of  diagnosis  of  lesions  of  the  lower  lip  is  a  verj 
simple  one,  because  in  the  precancerous  stage,  or  in  the  earl] 
stage  of  malignancy,  the  lesion  is  so  small  that  it  can  be  com'^ 
pletely  excised  with  a  gocd  margin  of  healthy  tissue  without 
any  mutilation.  The  tissue  excised  can  then  be  studied  micro 
scopically,  and  if  this  shows  a  spino-  or  cubocellular  cancer,' 
the  operation  upon  the  glands  of  the  neck  can  be  performed 
then.  Our  experience  shows  that  dissection  in  continuity  or 
en  bloc  of  the  cancer  of  the  lip  and  of  the  lymph  glands  is  un- 
necessary, except  in  very  advanced  cases,  and  the  operatioi 
in  two  stages  gives  just  as  good  results. 
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Chancre  of  the  lower  lip  can  be  diagnosticated  by  the  Wasser- 
mann  reaction  and  the  rapid  disappearance  of  the  lesion  of  the 
lip  under  salvarsan.  It  should  not  require  longer  than  ten  days 
to  settle  the  diagnosis  in  doubtful  cases.  I  have  observed  no 
chancre  of  the  Hp  since  the  advent  of  the  Wassermann  reac- 
tion and  salvarsan  treatment.  The  same  is  true  of  syphilitic 
ulcers.  In  one  case  the  patient's  blood  reacted  to  Wasser- 
mann and  the  ulcer  showed  evidence  of  heaHng  within  five 
days  after  the  administration  of  salvarsan.  In  addition,  in 
this  case  the  position  of  the  ulcer  was  unusual  for  cancer,  and 
the  induration  of  the  edge  was  relatively  slight  as  compared 
with  that  seen  in  cancer. 

No  matter  what  the  irritating  etiological  factor — burn  from 
smoking,  trauma,  wounds,  fever  blister,  or  ulceration  from 
tobacco  stomatitis,  the  resultant  defect  is  either  a  wart  or  a 
superficial  ulcer  covered  with  a  scab.  It  is  my  opinion  that 
any  lesion  of  the  mucocutaneous  border  of  the  lower  lip  in  an 
individual  over  thirty  which  does  not  heal  within  three  weeks, 
should  be  completely  excised  and  studied  microscopically. 

We  have  observed  but  3  cases  in  individuals  imder  twenty-five. 
That  is,  the  age  at  the  onset  of  the  precancerous  lesion  was 
under  twenty-five.  These  lesions  had  been  present  three  or 
more  years.  In  the  majority  of  cases  the  age  of  onset  is  thirty 
years  or  more. 

The  majority  of  patients  suffering  with  cancer  of  the  lower 
lip  seek  advice  after  the  lesion  has  been  present  one  year.  My 
table  shows  the  following  data:  Under  one  month  3  cases; 
one  month,  2  cases;  two  months,  5  cases;  three  to  six  months, 
22  cases;  six  months,  to  one  year,  29  cases;  one  year  and  over, 
105  cases.  The  fully  developed  spinocellular  cancer  is  possible 
in  a  lesion  which  has  only  been  observed  one  month,  but  such 
cases  are  always  cured  by  a  complete  local  resection  combined 
with  excision  of  the  glands  of  the  neck. 

If  people  are  educated  to  seek  advice  early  for  a  lesion  of  the 
lip,  and  surgeons  operate  at  once,  the  number  of  precancerous 
or  benign  lesions  will  increase,  and  I  get  the  impression  from  my 
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investigation  that  in  all  lesions  excised  within  one  month  of  the 
onset  the  percentage  of  cures  in  the  benign  and  early  malignant 
(malignant  wart)  should  be  100  per  cent.,  and  even  in  the  fully 
microscopically  developed  cancer  the  percentage  of  cures  should 
be  one  hundred. 

The  benign  warts  near  the  mucocutaneous  border,  secondary 
to  the  irritation  of  biting  the  hp,  or  the  early  stage  of  a  burn  from 
smoking  leaves  absolutely  no  mutilation  after  complete  excision. 
After  they  were  studied  microscopically  in  serial  sections  and 
no  evidence  of  carcinoma  was  found,  nothing  further  was 
done.  In  all  doubtful  cases  the  lip  lesion  should  be  first  removed 
under  local  anesthesia  and  studied  microscopically.  It  is  only 
necessary  to  perform  the  complete  excision  of  the  glands  in  the 
spino-  and  cubocellular  cancers.  In  8  of  our  distinctly  benign 
lesions  the  glands  were  unnecessarily  removed  in  4  cases;  one 
of  these,  an  old  man,  died  of  ether  pneumonia.  Among  16 
cases  of  malignant  warts  the  gland  operation  was  unnecessarily 
done  in  8  cases,  with  two  deaths  from  pneumonia.  My  experi- 
ence shows  that  it  is  unnecessary  to  remove  the  glands  in  these 
malignant  warts.  A  malignant  wart  is  a  lesion  the  surface  of 
which  does  not  differ  from  that  of  a  benign  wart,  but  the  micro- 
scopic study  shows  that  in  places  the  basal  cell  of  the  hypertro- 
phied  papillary  body  is  absent  and  the  spinal  and  cuboidal  cells 
are  infiltrating  into  the  stroma. 

The  minuteness  of  the  little  lesion  on  the  lip,  or  even  its 
short  duration,  does  not  exclude  the  possibility  of  the  most  mahg- 
nant  type  of  cancer.  One  section  showed  cancer  in  the  entire 
crack  at  the  mucocutaneous  border  of  the  lower  lip.  To  con- 
firm our  diagnosis  of  cancer  the  removed  glands  of  the  neck 
showed  metastases  of  squamous  cells  with  pearly  body  forma- 
tion. This  patient,  however,  had  remained  well  five  years  after 
operation  when  last  heard  from. 

In  old  and  feeble  people  the  gland  operation  should  be  done 
under  novocaine.  It  is  my  opinion  that  the  operation  should 
be  done  in  two  stages  not  only  in  all  doubtful  cases  but  in  old 
and  feeble  individuals.     When  the  microscope  shows  a  fully 
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developed  spino-  or  cubocellular  carcinoma  the  glands  should 
always  be  removed.  Cases  have  been  cured  without  this,  but 
the  chances  of  a  permanent  cure  are  not  as  good.  When  the 
glands  are  not  removed  in  cancer  of  the  lower  lip,  enlargement 
of  these  glands  due  to  the  metastatic  growth  may  not  appear 
for  a  number  of  years.  In  one  of  our  cases  the  interval  was  six 
years. 

In  my  opinion  this  evidence  shows  that  the  diagnostic  problem 
in  epithelioma  of  the  lower  lip  is  not  difl&cult,  and  through  the 
education  of  the  people  and  ourselves  we  should  be  able  to 
almost  eliminate  death  from  cancer  of  the  lower  hp.  If  175 
cases  represent  the  number  seen  in  one  clinic  in  twenty  years, 
there  must  have  been  at  least  10,000  cases  of  cancer  of  the  lip 
in  this  country  in  the  last  twenty  years,  and  I  do  not  beUeve 
that  more  than  40  per  cent,  of  these  have  been  permanently 
cured. 

Epithelial  Tumors  of  the  Face,  Chin,  Eyelid,  Ear,  Nose, 
Scalp,  and  Forehead.  We  have  for  study  356  cases,  a  much 
larger  group,  therefore,  than  the  lower  lip.  We  are  struck  at 
once  with  the  difference  in  the  pathology  of  the  lesions.  In 
the  first  place,  here  we  are  dealing  with  primary  lesions  of  the 
epidermis  of  the  skin,  while  in  the  lip  the  lesion  begins  at  the 
mucocutaneous  border.  In  the  lower  lip  the  predominant  type 
is  a  carcinoma  of  the  spinocellular  or  squamous-cell  type  of 
the  epidermis.  In  these  areas,  face,  etc.,  the  predominant  type 
is  the  basocellular  tumor,  or  the  rodent  ulcer.  I  think  this  can 
be  explained  after  a  study  of  the  etiological  factors,  or  pre- 
cancerous lesion  by  the  fact  that  in  the  lower  lip  the  chief 
etiological  factor  is  trauma  or  irritation,  and  the  new  growth 
arises  from  the  epithehum  of  the  skin  and  mucous  membrane, 
while  on  the  face,  nose,  etc.,  the  common  precancerous  lesion 
is  a  subepidermal  nodule  composed  of  basal  cells  displaced 
beneath  the  epidermis  either  in  early  embryonic  life  or  later. 

Our  evidence  demonstrates  that  for  all  lesions  of  the  face, 
nose,  etc.,  except  the  fully  developed  cancer  of  the  spino-  or 
cubocellular  type,   local  excision  of  the  area  is  sufficient  to 
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guarantee  a  cure.  Later  experience  may  demonstrate  that  for 
the  very  early  stage  of  the  more  mahgnant  cancer  local  excision 
may  also  be  sufficient,  but  there  is  yet  not  sufficient  available 
evidence  to  prove  this.  In  the  later  stage  of  this  more  mahgnant 
cancer,  if  its  situation  is  such  that  the  lymphatic  channels  and 
glands  can  be  completely  dissected  en  bloc  with  the  local  disease, 
a  few  cures  have  been  accomplished. 

At  the  present  time  individuals  with  lesions  of  the  skin  of 
the  face,  nose,  eyelid,  etc.,  seek  advice  late.  Only  fifty  indi- 
viduals have  come  under  observation  within  one  year  of  the 
onset.  In  the  beginning  of  the  precancerous,  or  cancerous, 
lesion  there  is  no  difference  between  the  benign  and  the  different 
types  of  the  malignant  lesion.  There  is  no  pain  or  discomfort 
or  even  larger  local  growth  to  influence  the  patient  with  the  more 
malignant  cancer  to  seek  advice  early.  The  probability  of  the 
more  malignant  cancer  is  about  33  per  cent.  It  varies  somewhat 
in  the  different  localizations.  It  is  least  in  the  skin  of  the  nose 
and  greatest  in  the  skin  of  the  scalp  and  forehead.  People, 
therefore,  must  be  educated  to  the  potential  dangers  of  little 
subepidermal  nodules,  warts,  unhealed  ulcers  after  trauma, 
little  areas  of  keratosis  on  the  face,  chin,  nose,  eyelid,  ear, 
scalp,  and  forehead. 

I  am  quite  confident  that  a  radical  local  excision  which  can  be 
done  in  the  early  stage  without  mutilation  will  ensure  100  per 
cent,  of  cures  in  all  cases,  except  the  cubo-  and  spinocellular 
tumors.  In  these  I  am  not  prepared  to  state  yet  whether  the 
glandular  operation  should  also  be  done  in  this  early  stage. 

I  have  records  of  25  cases  of  subepidermal  nodules,  40  beni^ 
warts,  and  22  malignant  warts.  All  of  these  patients  have  been^ 
followed  and  have  remained  well.  There  is  no  difficulty  in  the 
clinical  diagnosis.  If  the  subepidermal  nodule  or  the  wart  is 
completely  removed  with  the  knife,  it  makes  no  difference  wha^j 
the  microscopic  picture  shows,  because  our  records  demonstrate 
that  in  the  warts  with  a  microscopic  picture  of  early  cancer  the 
patients  have  remained  free  from  recurrence  just  as  long  a  time 
as  when  the  wart  has  been  histologically  benign. 
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Although  my  experience  has  been  limited,  yet  the  e\'idence 
seems  to  show  that  the  subepidermal  nodule  and  the  warty 
growth  are  more  resistant  to  the  x-ray  and  radium  than  the 
ulcer.  In  the  latter  the  epithehal  cells  seem  to  be  more  exposed 
to  the  rays.  But  the  fact  nevertheless  remains  true  that  x-Ta.y 
and  radium  do  not  promise  the  same  assurance  of  a  cure  as 
excision. 

The  same  is  true  of  caustic  treatment  of  the  subepidermal 
nodule  and  wart.  This  rarely  eradicates  the  disease,  and  if 
it  does  not,  the  residuum  left  behind  is  more  apt  to  become 
malignant. 

While  only  65  cases  have  come  under  observation  for  treat- 
ment in  the  benign  precancerous  stage  either  as  a  wart  or  a 
subepidermal  nodule,  the  remainder — 291  cases — have  sought 
help  in  a  later  stage  when  the  lesion  had  become  either  an  ulcer 
or  a  fungus. 

SyphiUs  and  tuberculosis  of  the  face  may  also  appear  as  ulcers 
or  fungi.  The  luetic  lesion  is  generally  smaller  than  the  tuber- 
cular. It  differs  from  the  fully  developed  cancer  as  a  rule  by  the 
absence  of  induration  of  the  edge  of  the  ulcer  or  fungus.  But 
there  are  no  clinical  differences  from  the  rodent  ulcer.  If  the 
lesion  is  small  (ulcer  or  fungus)  and  can  be  completely  excised 
without  mutilation  this  should  be  the  operation  of  choice. 
A  frozen  section  should  then  immediately  be  made.  If  the 
microscope  shows  cancer  of  the  spino-  or  cubocellular  type, 
the  wound  should  be  cauterized  with  the  Paquelin  cautery, 
reexcised  with  a  larger  area,  and  followed  by  the  dissection  of 
the  regional  lymphatics  en  bloc. 

This  regional  en  bloc  dissection  is  only  possible  for  lesions  of 
the  face  and  chin  near  the  lower  jaw,  or  lesions  of  the  scalp 
near  the  base  of  the  neck.  In  the  fully  developed  cancer  of 
the  more  malignant  tj-pe  of  the  ear,  nose,  eyelid,  forehead,  and 
scalp  of  the  vertex  we  have  no  evidence  that  there  is  any  benefit 
from  the  glandular  dissection,  because  it  is  not  possible  to 
remove  the  lymphatic  channels  and  glands  first  involved. 

WTien  the  ulcer  or  fungus  is  larger  and  complete  excision  would 
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be  mutilating,  a  Wassermann  blood  test  should  be  made,  and 
if  positive,  salvarsan  given.  A  piece  should  be  excised  for 
diagnosis.  If  the  section  shows  a  basocellular  tumor,  x-rsiy  or 
radium  should  be  tried  first.  There  would  be  little  hope  to 
cure  a  spinocellular  cancer  of  this  size  by  local  excision  only. 
Nevertheless,  my  recent  experience  teaches  me  that  it  is  dis- 
tinctly worth  while  trying  to  eradicate  the  disease  by  the  electric 
cautery  to  be  followed  by  the  employment  of  a:-ray  or  radium. 

Subepidermal  Nodules.  These  nodules  are  distinctly  beneath 
the  epidermis.  They  sometimes  project  as  a  smooth  mole 
without  pigment.  They  are  always  encapsulated.  When 
removed,  microscopically,  they  are  usually  composed  of  basal 
cells.  In  a  few  cases  the  nodule  was  composed  of  squamous 
epithelium  and  differs  from  the  ordinary  dermoid  cyst  only  in 
the  absence  of  cavity  formation. 

In  a  few  instances,  especially  on  the  scalp,  the  cells  may 
be  of  the  transitional  or  cubocellular  type.  Now  and  then 
the  little  nodule  is  an  adenoma.  Not  all  subepidermal  nodules 
are  epithelial  tumors;  they  may  be  fibromas,  fibromyxomas,  or 
lipomas.  But  as  a  matter  of  fact,  the  histology  is  of  second- 
ary importance,  providing  the  nodule  is  completely  excised. 

Warts.  Areas  of  keratosis  and  distinct  warts  are  more  fre- 
quently the  anlage  in  the  history  of  fully  developed  cancer  on 
the  face  than  on  the  scalp  and  on  the  skin  of  the  extremities. 
The  clinical  difference  between  a  malignant  and  a  benign  wart 
is  of  no  very  great  importance — both  should  be  completely 
excised.  As  a  rule,  when  we  find  microscopic  evidence  of 
malignancy  in  a  wart,  there  is  also  some  clinical  evidence  such 
as  superficial  ulceration  and  scab  formation.  One  clinically 
benign  wart  of  the  scalp  is  histologically  distinctly  benign. 
Another  was  a  small  area  of  keratosis  about  hair  follicles 
on  the  scalp.  The  histological  section  demonstrates  in  places 
that  the  basal  cell  of  the  hypertrophied  papillae  has  disappeared 
and  transitional  cells  are  growing  into  the  stroma  which  shows 
round-cell  reaction.  One  can  call  this  picture  histologically 
malignant,  but  in    my  experience  every  lesion  of  this  histo- 
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logical  U-pe  when  completely  excised  locally  has  remained  free 
from  signs  of  recurrence. 

Malignant  Warts.  One  of  our  patients  had  a  rather  extensive 
warty  growth,  and  the  microscopic  picture  most  pathologists, 
I  beheve,  would  call  early  carcinoma.  The  patient  has  re- 
mained free  from  recurrence  fifteen  years  since  complete  local 
excision. 

The  treatment  of  small  areas  of  keratosis  on  the  face  in  each 
case  was  local  excision.  There  have  been  no  recurrences.  If  the 
absence  of  the  basal  cell  and  the  slight  infiltration  of  the  stroma 
by  the  transitional  cells  is  a  sign  of  malignancy,  these  three 
cases  must  be  called  malignant  warts,  or  early  carcinoma. 

It  is  a  very  fortunate  thing  that  from  this  evidence  the 
complete  local  excision  of  the  mahgnant  wart  is  sufficient, 
because  when  we  study  the  malignant  lesions  of  the  skin  of 
baso-,  spino-,  and  cubocellular  tj-pes  we  find  that  in  every 
instance  there  was  present  on  the  skin  before,  the  development 
of  the  mahgnant  ulcer  or  fungus  a  subepidermal  nodule,  a  wart, 
or  some  t}pe  of  keratosis  primary  or  secondary  to  an  unhealed 
wound.  In  this  stage,  therefore,  local  excision  should  promise 
ICO  per  cent,  cures. 

Basocellular  Cancer.  Irrespective  of  the  character  of  the 
precancerous  lesion  the  ultimate  result  in  its  further  growth 
is  an  ulcer  or  a  fungus.  The  basocellular  type  more  rarely 
produces  a  large  fungus  in  contrast  with  the  spino-  and  cubo- 
cellular cancer,  but  its  ulceration  may  be  very  extensive. 
As  the  rodent  ulcer  spreads  it  may  show  evidence  of  spon- 
taneous heahng  in  places.  Both  in  the  small  and  in  the  larger 
ulcer  the  malignant  epithehal  cell  may  grow  some  distance 
beneath  the  epidermis  from  the  edge  of  the  ulcer  without  pro- 
ducing any  definite  change.  This  is  a  very  important  fact  to 
remember  in  excision,  and  in  every  case  the  limits  of  excision 
should  be  checked  by  an  immediate  study  of  a  frozen  section 
from  the  edge  of  the  excised  tissue.  This  frequently  shows  that 
the  width  of  the  infiltration  beneath  the  epidermis  beyond  the 
ulcer  is  greater  than  the  diameter  of  the  small  ulcer.     I  am 
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confident  that  it  is  this  fact  that  explains  the  bad  results  re- 
ported by  some  surgeons  and  dermatologists  after  excision  of 
small  basal-cell  ulcers.  Surgeons  who  check  their  operations  by 
the  study  of  an  immediate  frozen  section  have  no  such  results 
to  report.  In  the  first  place  their  knowledge  of  this  possibility 
extends  beyond  the  zone  of  the  excision  and  influences  them  to 
use  the  Paquelin  in  certain  cases. 

Cubo-  and  Spinocellular  Cancer.  These  more  malignant  types 
of  skin  cancer  can  as  a  rule  be  recognized  by  the  induration  at 
the  edge.  The  infiltration  of  these  cells  beneath  the  epidermis 
beyond  the  ulcer  or  fungus  always  gives  rise  to  a  characteristic 
indurated  edge,  so  it  is  possible  here  to  limit  the  local  growth 
by  palpation  better  than  in  the  basal-cell  tumor.  The  cubo- 
cellular  tumor,  especially,  may  produce  very  large  fungous 
growths. 

From  this  evidence,  it  seems  to  me,  a  diagnosis  which  will 
lead  to  appropriate  treatment  for  cancer  of  the  face,  nose,  etc., 
is  not  difficult  to  make.  I  plan  in  a  subsequent  communication 
to  discuss  more  in  detail  the  problem  of  when  the  glandular 
operation  should  be  done  in  the  fully  developed,  more  malignant 
cancer  in  these  areas. 

Tongue.  These  lesions  are  situated  on  the  tongue  or  on  the 
mucous  membrane  between  the  tongue  and  the  lower  jaw. 
The  problem  of  diagnosis  in  the  early  cases  is  a  more  difficult 
one  than  of  lesions  situated  on  the  lower  lip  or  face. 

I  have  records  of  84  cases.  Of  these  13  were  benign:  3  white 
nodules  observed  in  excessive  smokers.  There  is  one  example 
of  a  benign  ulcer  situated  beneath  the  end  of  the  tongue. 
There  are  9  benign  warts.  In  the  3  nodules  and  9  benign 
warts  there  was  no  difficulty  in  the  diagnosis,  and  the  patients 
have  remained  well  since  the  local  excision  of  the  lesion.  The 
ulcer  case  was  situated  in  a  position  common  for  cancer,  but  it 
did  not  have  the  induration  of  cancer  in  an  ulcer  of  this  size. 
For  this  reason  I  excised  it  with  a  good  margin  of  healthy 
issue  and  made  a  frozen  section  which  showed  no  evidence  of 
carcinoma,  and  the  patient  has  remained  well. 

I  have  one  example  of  a  syphilitic  ulcer  of  the  tongue  treated 
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radically  for  cancer.  This  specimen  was  sent  to  the  laboratory 
many  years  ago.  The  ulcer  was  on  the  right  dorsum  of  the 
)ngue — the  most  common  position  of  cancer,  but  it  presented 
iieither  the  surface  nor  the  induration  of  cancer.  The  sections 
lowed  an  ulcer  composed  chiefly  of  lymphoid  granulation  tissue. 

le  diagnosis  of  s\phiUs  was  confirmed  later  by  other  syphilitic 

sions  which  yielded   to   specific   therapy.     In   addition,   the 

itient  lived  many  years,  without  e\ndence  of  any  cancerous 
development. 

It  is  my  opinion  that  syphilitic  lesions  of  the  tongue  in  their 
early  stage  should  be  recognized  with  the  aid  of  a  Wassermann 
reaction  and  from  the  rapid  healing  of  the  ulcer  after  salvarsan. 
It  is  very  important,  however,  to  remember  that  a  sjphihtic 
lesion  of  the  tongue  is  perhaps  the  most  frequent  precancerous 
lesion  and  that  even  after  the  development  of  carcinoma  there 
will  be  a  positive  blood  reaction.  In  three  of  my  recent  cases  in 
which  there  was  no  doubt  as  to  the  malignancy  of  the  ulcer  of  the 
tongue,  the  patient's  blood  gave  a  positive  Wassermann  reaction. 

The  importance  of  recognizing  cancer  of  the  tongue  earlier 
is  shown  from  the  following  figures:  Of  71  cancers  of  the  tongue, 
16  were  inoperable  when  they  came  under  observation;  of  the 
remaining  55  cases,  10.  or  less  than  20  per  cent.,  were  cured. 
Of  these  10  cured  cases,  2  were  malignant  warts,  i  a  very 
early  carcinoma  of  the  tip  of  the  tongue;  in  3  cases  it  was 
necessary  to  resect  the  lower  jaw;  there,  therefore,  remain  but 
4  cases  of  fully  developed  cancer  which  have  been  cured 
without  resection  of  the  lower  jaw. 

This  investigation  shows  that  in  the  later  stages  of  cancer 
of  the  tongue  the  floor  of  the  mouth  must  be  excised.  If  this 
is  done  thoroughly  without  resection  of  the  jaw,  it  is  impossible 
to  close  the  oral  cavity.  The  postoperative  mortality  has  been 
high  from  pneumonia.  If  the  lower  jaw  is  resected  the  oral 
cavity  can  be  completely  closed.  The  mortality  when  this  has 
been  done  has  been  very  small,  but  the  mutilation,  especially 
when  the  symphysis  of  the  jaw  must  be  taken  away,  is  great. 

To  increase  the  number  of  cures  in  cancer  of  the  tongue  we 
must  educate  the  patients  on  the  potential  dangers  of  any 
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localized  lesion  of  the  tongue.  If  such  lesions  do  not  heal 
within  three  weeks  they  should  be  excised.  All  of  these  patients 
should  have  a  Wassermann  test  and  if  this  prove  positive, 
salvarsan. 

From  my  recent  experience  I  believe  it  is  possible  in  these 
precancerous  and  early  cancerous  lesions  to  radically  remove 
the  local  disease.  This  is  best  done  under  novocaine,  or  light 
ether  followed  by  chloroform  anesthesia.  The  lesion  should 
be  burned  out  with  the  actual  cautery  and  the  areas  studied 
at  once  microscopically.  It  it  proves  to  be  cancer  more  should 
be  cauterized.  It  is  then  possible  to  excise  the  burned  zone  and 
to  close  the  defect.  Removal  of  the  glands  of  the  neck  without 
excision  of  the  floor  of  the  mouth  en  bloc  with  the  local  lesion  of 
the  tongue  is  bad  surgery,  both  theoretically  and  practically. 

In  a  later  article  I  hope  to  be  able  to  make  these  statements 
more  emphatic.  It  is  only  in  the  past  two  years  that  we  have 
had  any  experience  with  early  cancer  of  the  tongue. 

Among  64  cases  in  which  we  have  exact  data,  the  duration 
of  the  lesion  from  its  onset  has  been  as  follows:  One  month 
or  less,  6  cases;  two  months,  13  cases;  three  to  six  months, 
24  cases;  six  to  twelve  months,  16  cases;  over  one  year,  5  cases. 
Comparatively,  therefore,  patients  with  cancer  of  the  tongue 
seek  advice  earlier  than  those  with  cancer  of  the  lip  and  external 
skin,  but  not  early  enough.  It  is  my  opinion  that  the  local 
operation  should  be  done  within  two  or  three  weeks,  and  in 
some  cases  earlier.  In  the  case  I  observed  last  the  ulcer  was 
not  larger  than  6  mm.,  and  had  been  observed  but  six  weeks 
yet  from  the  surface  appearance  and  on  palpation  it  w£ 
typically  a  spinocellular  cancer. 

It  is  my  opinion  that  the  excision  of  a  piece  for  diagnosis 
a  dangerous  procedure.  In  6  cases  which  were  comparative!;] 
early  and  favorable  we  did  not  accomplish  a  cure  after  the  mos 
radical  operation.  In  these  cases  pieces  had  been  excised  fo| 
diagnosis  ten  days  to  three  weeks  before  operation.  The  com- 
plete removal  of  the  early,  small,  doubtful  lesion  of  the  tongue, 
or  of  the  floor  of  the  mouth,  can  be  performed  without  dangei^ 
or  mutilation  with  the  cautery.     Then,  if  the  section  showi 


bloodgood:  borderline  pathological  lesions      387 

fully  developed  cancer  the  wound  can  be  further  cauterized, 
and  then  the  burned  tissues  can  be  excised.  If  the  lesion  is 
on  the  tongue  the  defect  can  be  closed  by  suture;  if  on  the 
mucous  membrane  of  the  floor  of  the  mouth  the  wound  can  be 
left  open  to  heal  by  granulation.  I  now  have  five  such  cases, 
but  as  the  period  since  operation  is  less  than  two  years,  I  cannot 
as  yet  speak  of  cures.  But  from  our  past  experience  with  cancer 
of  the  tongue,  if  cures  have  not  been  accompUshed,  there  have 
been  signs  of  local  recurrence  on  the  floor  of  the  mouth  within 
six  months. 

The  precancerous  lesions  of  the  tongue  are:  White  patches 
(leukoplakia)  due  to  excessive  smoking;  when  these  are  observed 
the  patient  should  cease  smoking,  rinse  the  mouth  three  times 
a  day  with  a  solution  of  bicarbonate  of  soda,  have  the  teeth 
thoroughly  cleaned,  and  all  necessary  dental  work  attended  to. 
These  white  patches  should  disappear  rapidly  under  this  treat- 
ment. If  the  white  patch  is  a  distinct  nodule  it  should  be 
excised  without  delay.  If  the  white  patch  changes  into  an  ulcer 
it  should  be  locally  excised  at  once. 

Properly  educated  no  smoker  should  develop  cancer  from 
smoking.    The  warnings  are  always  sufficient. 

The  other  precancerous  lesions  are:  Syphihtic  ulcers;  wounds 
from  single  injuries  or  from  continuous  irritation,  from  ragged 
teeth,  from  the  end  of  a  pipe  stem,  the  constant  irritation  of  a 
cud  of  chewing  tobacco  or  snufT. 

The  most  common  position  for  cancer  of  the  tongue  is  on  the 
side  midway  between  the  tip  and  base.  At  this  position  con- 
tinuous irritation  from  bad  teeth  is  most  probable.  I  have 
never  observed  a  cancer  on  the  middle  of  the  dorsum  of  the 
tongue,  except  at  the  tip. 

The  bad  results  in  the  operative  treatment  of  cancer  of  the 
tongue  are  due  to  delayed  surgery  and  incomplete  surgery.  In 
the  later  and  often  still  curable  stages  surgeons  usually  hesitate 
t<;  perform  a  mutilating  operation.  They  remove  a  piece  of  the 
tongue  sufficiently  large,  and  perform  a  radical  operation  on  the 
glands,  but  fail  to  remove  the  floor  of  the  mouth.  Kocher's 
method  of  operation  is  largely  responsible  for  this. 
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DISCUSSION 

Dr.  J.  B.  Murphy,  Chicago. 

I  should  like  to  ask  Dr.  Bloodgood  a  question.  I  understood  that 
30  per  cent,  of  all  of  the  cases  of  carcinoma  of  the  breast  operated 
on,  of  unquestionable  carcinoma,  have  been  permanently  cured  in 


Fig.  I. — Skiagram  of  sarcoma  of  patella  made  about  five  months  after  the 
injury.  The  lower  two-thirds  of  the  patella  appears  to  be  porous,  as  though 
absorption  of  the  bone  was  taking  place.  The  upper  third  is  a  large,  irregular 
mass  of  tissue,  throwing  a  fairly  dense  shadow. 

his  and  Dr.  Halsted's  clinic.  Is  this  correct?  I  am  more  than  pleased 
with  the  stand  Dr.  Bloodgood  takes  in  connection  with  the  role  of 
the  microscope  in  the  final  differential  diagnosis  of  malignant  diseases, 
particularly  of  the  sarcomatous  type,  that  the  microscope  is  not  the 
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-£nal  court  of  appeal  but  that  the  dinical  result  is.  Unfortunately, 
re  have  to  take  another  position  when  the  patient  is  on  the  table  in 
lie  sarcomatous  lesions  that  if  the  microscope  at  that  time  indicates 
ircoma  we  feel  we  must  do  a  more  radical  procedure  than  we  would 
otherwise.    Clinically,  many  cases  have  passed  imder  our  observa- 


FiG.  2. — Skiagram  of  the  same  case  made  one  month  later.  By  comparing 
the  two,  the  rapid  progress  of  the  disease  is  very  evident,  the  lower  half  of 
the  patella  now  being  involved  in  the  tumor  formation. 

tion,  particularly  in  the  bone  and  periosteum  where  the  pathologist 
states  from  the  microscopic  picture  that  the  case  is  unquestionably 
sarcomatous  and  yet  where  the  subsequent  clinical  course  showed 
that  it  was  not. 

In  this  connection  I  should  like  to  present  a  case  of  sarcoma  of  the 
patella  which  I  saw  in  consultation  with  Dr.  H.  H.  Sherk  and  Dr. 
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E.  Bryant  of  Pasadena,  Cal.,  and  I  wish  to  present  it  because  the 
literature  is  so  meager  and  on  account  of  that  the  delay  in  operation. 
Dr.  Sherk  saw  the  patient  only  a  few  days  before  I  saw  him.  The 
amputation  was  done  ten  days  afterward  by  Dr.  Bryant,  who  through 
Dr.  Black  gave  me  an  opportunity  to  see  the  specimen.  The  history 
was  very  short.  In  September,  191 2,  the  patient  had  a  slight  trauma 
enough  to  give  pain  in  the  upper  end  of  his  patella.  In  November 
or  December  he  was  walking  on  the  street  and  a  lady,  swinging  her 
hand-bag,  struck  the  upper  end  of  the  patella,  giving  such  pain  that 
it  nauseated  him,  far  more  than  he  should  have  experienced  were 
the  patella  free  from  disease.  He  had  pain  of  a  mild  type  for  two 
weeks  after  the  primary  trauma  in  September.  I  saw  him  early 
in  March.  I  want  to  call  your  attention  to  the  pictures  differing  in 
time  twenty  days.  You  will  notice  the  enormous  increase  in  size 
in  that  time.  The  sarcoma  undoubtedly  started  after  the  injury  in  Sep- 
tember, 191 2,  and  progressed  slowly  at  first,  but  in  March  it  progressed 
with  fierce  rapidity.  If  this  case  could  have  been  diagnosticated  in 
the  early  stage  of  the  disease,  at  the  time  he  was  having  osteopathic 
treatment  in  October  and  November,  the  patella  and  a  portion  of 
the  quadriceps  tendon  might  have  been  removed  and  the  remainder 
of  the  tendon  elongated  to  make  a  substitute  for  the  patella,  as 
have  done  in  cases  of  tuberculosis  of  the  patella  (see  Jour.  Ame 
Med.  Assoc,  May,  191 2).  As  the  patella  has  only  a  spare  blood  and 
lymphatic  supply,  the  likelihood  of  early  metastasis  was  not  great, 
and  therefore  if  the  osteopathic  treatment  had  not  already  spread 
the  malignant  cells  throughout  the  system,  the  patient  would  have 
had  as  good  a  chance  by  extirpation  of  the  patella  as  by  amputation. 
Dr.  Stanley  Black  gave  the  report  of  the  microscopic  findings  in 
this  case. 


Dr.  Charles  H.  Mayo,  Rochester,  Minnesota, 

This  paper  is  a  timely  one  and  brings  to  our  attention  the  important; 
of  early  operation.  There  is  no  question  but  that  some  benign  tumors 
are  on  their  way  to  malignancy.  We  must  operate  on  many  cases 
in  this  transitional  stage.  The  potential  change  going  on  in  cancer 
shows  the  enormous  increase  of  cells  in  the  germinal  layer.  The 
pathologist  should  determine  for  us  the  doubtful  cases — the  benign 
and  malignant  ones.  This  can  be  determined  by  the  changes  in  the 
germinal  layer.  Should  a  benign  tumor  be  removed  and  the  wound 
left  closed  for  some  days?  I  think  not.  In  such  a  case  if  we  cannot 
drain,  the  wound  should  be  packed  with  Harrington's  solution  No.  9 
for  several  days  until  the  condition  is  proved.  Do  everything  to 
institute  drainage  and  burn  the  lymphatics  with  some  slightly  caustic 
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solution,  and,  above  all,  do  not  close  such  a  wound  until  the  patho- 
cal  report  is  received. 

R.  Arpad  G.  Gerster,  New  York  City. 

The  general  practitioner  is  very  interested  in  this  because  of  the 
nature  of  the  tumor  in  the  female  breast.  We  are  frequently  put 
hard  in  front  of  the  question.  Is  or  is  not  a  given  tumor  of  the  breast 
a  benign  or  a  mahgnant  neoplasm?  But  to  the  practitioner  an  in- 
creasing number  of  well-defined  tumors  of  the  breast  come  up  that 
are  not  neoplasms  at  all  and  for  which  the  breast  is  frequently 
amputated.  First,  tuberculosis  of  the  breast  was  not  known  at  all 
but  was  considered  to  be  a  mythical  thing  when  Volkmann  first 
described  the  so-called  surgical  tuberculosis.  Since  that  time  tuber- 
culosis of  the  breast  has  become  well-known  and  is  frequently  recog- 
nized. I  have  this  winter  operated  on  four  cases.  The  second  thing 
is  syphilis.  There  again  breasts  have  been  and  still  are  amputated, 
and  as  the  tumor  often  relapses,  this  is  taken  to  be  confirmation  of 
the  diagnosis  of  cancer  while  it  is  simply  a  gumma.  To  this  fact 
attention  was  drawn  long  ago  by  Esmarch.  A  third  group  of  inflam- 
matory affections  of  the  breast  gland,  male  and  female,  is  actino- 
mycosis of  which  I  had  occasion  to  observe  one  case  where  the  diag- 
nosis of  cancer  was  made  and  amputation  suggested.  The  rarest 
one  is  a  form  of  involution  mastitis,  an  inflammatory  condition,  which 
however  is  modified  by  gout.  Two  such  cases  have  been  under  my 
care  this  winter,  in  which  these  tumors,  well-defined,  painful,  in 
individuals  of  a  pronounced  gouty  tendency  disappeared  with  proper 
regulation  of  the  diet.  Then  I  wish  to  add,  merely  to  extend  the 
field,  because  I  feel  this  question  should  be  considered  also  from  the 
standpoint  of  the  infections,  the  systemic  disorders  that  may  cause 
swellings  in  the  breast. 

Dr.  Robert  B.  Greenough,  Boston. 

I  think  Dr.  Bloodgood  has  raised  a  ver)'  important  question  in 
the  matter  of  the  exploratory  incision  of  doubtful  tumors  of  the  breast. 
The  hope  of  increasing  the  number  of  cures  depends  very  largely  on 
there  being  referred  to  the  surgeon  a  great  many  cases  which  show 
inconclusive  symptoms,  and  so  long  as  these  symptoms  are  indefinite 
and  the  diagnosis  cannot  be  made  with  certainty  the  surgeon  is  put 
in  the  position  of  making  the  patient  risk  the  spread  of  cancer  in 
the  wound  by  an  incision  into  the  tumor  for  examination,  or  else 
of  having  performed  an  inadequate  operation.  I  believe  that  as 
experience  goes  on  a  small  proportion  of  these  cases  will  remain  even 
with  the  best  refinements  of  diagnosis,  and  the  point  I  wish  to  make 


392 


DISCUSSION 


is  this,  that  even  before  complete  operations  were  done  on  cancer  of 
the  breast  some  cures  were  obtained  in  fortunate  early  cases  in  which 
an  inadequate  operation  was  done.  These  doubtful  cases  are  of 
course  the  early  cases,  those  which  have  not  progressed  far  enough 
to  produce  the  characteristic  symptoms.  I  believe  the  patient's 
chances  are  very  much  better  if  in  a  doubtful  tumor  she  has  the 
whole  breast  removed,  with  the  pectoral  fascia,  than  if  an  exploratoryj 
incision  is  made  into  the  breast  in  situ. 
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The  pathogenesis  of  the  inflammations  of  the  pancreas  is  a 
subject  of  not  only  academic  interest,  but  of  extreme  importance 
in  the  therapy  and  prevention  of  these  affections.  Clinical 
observations  and  experimental  work  have  made  it  sufficiently 
clear  that  the  various  phases  of  acute  and  chronic  pancreatitis 
depend  on  no  single  factor  or  set  of  factors.  The  underlying 
causes  may  be  summarized  as  circulatory  disturbances,  toxemias, 
obstructions  of  the  excretory  duct  or  ducts,  and  bacterial  infec- 
tion. Any  one  or  any  combination  of  these  agencies  may  result 
in  more  or  less  acute  or  chronic  damage  to  the  parench}Tna  of  the 
l)ancreas  with  accompanying  alterations  of  its  stroma,  vessels, 
and  ducts. 

From  work  already  done  it  has  been  determined  that  infection 
and  duct  obstruction  are  the  two  most  important  causes  of 
pancreatitis.  In  the  majority  of  cases,  moreover,  pancreatitis 
is  not  a  primary  condition,  but  occurs  secondarily  to  some 
other  focus  of  disease  within  the  abdomen.  Cammidge  {Lancet, 
June  3,  1911)  states  that  in  414  cases  of  which  he  has  notes 
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the  pancreatic  condition  was  secondary  to  some  morbid  condition 
of  the  digestive  tract  in  211  (51  per  cent.).  In  37  per  cent, 
it  was  associated  with  disease  of  the  biliary  apparatus,  chiefly 
gall-stones.  Robson  has  reported  that  he  found  the  pancreas 
involved  to  a  greater  or  less  degree  in  60  per  cent,  of  the  cases 
of  common  duct  cholelithiasis.  Kehr,  Mayo,  Moynihan,  and 
many  other  surgeons  of  wide  experience  in  abdominal  work 
agree  that  this  association  is  a  frequent  one,  even  though  the 
figures  given  by  different  men  as  to  the  percentage  of  incidence 
vary  rather  widely  in  accordance  with  the  personal  equation  in 
the  interpretation  of  the  findings  at  operation.  Even  post- 
mortem statistics  may  be  cited  to  show  the  extent  to  which 
pancreatic  lesions  are  dependent  upon  disease  of  the  biliary 
tract.  In  McGlinn's  study  of  8515  postmortem  examinations 
made  at  the  Philadelphia  General  Hospital,  the  pancreas  was 
found  diseased  in  382  instances  (0.4  per  cent.).  When  gall-stones 
were  present  (506  cases)  the  pancreas  was  diseased  in  66  cases 
(11  per  cent.).  These  lesions  were  of  the  more  marked  variety, 
including  tumors  and  the  outspoken  forms  of  pancreatitis 
The  lesser  grades  of  pancreatitis,  noted  at  operation,  are  nc 
noted  in  this  series. 

Our  own  experience  coincides  with  that  of  others  in  this  respec 
and  in  addition  we  have  been  impressed  by  cases  in  which 
similar  relation  appeared  to  exist  in  conjunction  with  diseases 
of  the  pylorus,  the  duodenum,  and  the  appendix. 

The  following  case  is  one  of  several  that  exemplify  the  assc 
elation  of  pancreatitis  with  chronic  duodenal  ulcer : 

J.  W.,  aged  sixty  years,  a  farmer  by  occupation,  was  admittt 
to  the  German  Hospital  April  23,  19 13. 

Chief  complaint,  dull  pains  in  the  epigastrium  and  nausea^ 

Present  Illness.  Has  been  suffering  from  "dyspepsia"  ioi 
past  thirty  years — pains  in  the  epigastrium  about  the  middli^ 
of  the  afternoon,  relieved  by  the  evening  meal,  pain  again  neai 
midnight,  again  relieved  by  food.  Has  been  troubled  by  belcM 
ing  and  water-brash  but  no  nausea  or  vomiting.  Baking  soda 
relieved  immediately.     Has  had  periods  of  months  when  hi 
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ras  free  from  all  symptoms.  Ten  years  ago  had  an  unusually 
severe  attack  lasting  ten  weeks,  with  nausea  and  vomiting,  and 
severe  epigastric  pain  three  to  four  hours  after  eating.  After 
this  attack  he  felt  better  than  ever  before  for  the  next  four  years. 
The  past  two  months  following  an  attack  of  ''la  grippe"  his 
condition  has  grown  worse.  He  has  vomited  for  the  past  week, 
at  first  several  hours  after  eating,  with  reUef  of  pain,  and  later 
immediately  on  taking  food.  The  pain  is  referred  to  the  back. 
He  vomited  a  little  blood  several  times,  from  straining,  he  thinks. 
He  has  lost  20  pounds  in  the  last  year.    Feels  strong. 

Family  and  social  history,  negative.  Ha^  typhoid  fever  at 
ten  years  of  age. 

Physical  Examination:  Anemic-looking  old  man.  Poor  mus- 
culature.   Sclerotic  arteries. 

Chest,  negative. 

Abdomen:  Slight  fulness  in  the  epigastrium  and  lower  ab- 
domen. One  tender  spot  in  the  epigastrium  about  two  inches 
above  the  umbilicus,  in  the  midhne.  No  tender  spot  in  back. 
Left  inguinal  hernia. 

Blood  pressure:    Systolic,  164;  diastolic,  no. 

Laboratory  Findings.  Blood  count:  Hemoglobin,  69;  red 
blood  corpuscles,  4,580.000;  white  blood  corpuscles,  8700; 
polymorphonuclear  neutrophiles,  65;  lymphocytes,  25;  large 
mononuclear,  10. 

Test  breakfast:  Quantity,  210  c.c,  800  recovered;  occult 
blood,  strongly  positive  to  benzidine,  faintly  positive  toguaiac; 
free  HCl,  57;  total  acidity,  85. 

Microscopy:  Much  undigested  and  partially  digested  starch. 
Much  free  fat.    Epithelium. 

Full  meal  (removed  after  seven  hours):  Quantity,  75  c.c; 
occult  blood,  positive  to  benzidine  and  guaiac;  free  HCl,  nega- 
tive; total  acidity,   18;  lactic  acid,  negative. 

Microscopy:  A  httle  free  fat;  much  undigested  starch; 
epithelium. 

Stool:  Bile,  faintly  positive;  occult  blood  strongly  positive 
to  benzidine;  negative  to  guaiac. 


396  DEAVER,  PFEIFFER:    PANCREATIC   LYMPHANGITIS 

Microscopy:  Some  free  fat  globules;  vegetable  fibers  and 
granular  debris. 

Fluoroscope  with  bismuth  (80  grams) .  Stomach  neither  dilated 
nor  ptosed.  Lower  border  is  high,  midway  between  umbilicus 
and  ensiform.     Very  poor  peristalsis. 

Operation.  April  28,  1913.  Upper  right  rectus  incision. 
The  second  portion  of  the  duodenum  is  the  site  of  a  healed 
ulcer.  The  head  of  the  pancreas  is  enlarged  and  compresses 
the  duodenum.  It  shows  the  appearance  of  chronic  inflammation 
and  does  not  suggest  malignancy.  The  peripancreatic  tissues 
are  thickened  and  the  regional  lymph  glands  are  enlarged. 
The  duodenum  was  plicated  over  the  site  of  the  ulcer  and  a 
posterior  gastro-enterostomy  performed. 

Fitz  laid  stress  upon  chronic  duodenitis  as  a  factor  in  the 
production  of  pancreatitis.  Alcohol,  which  is  of  some  importance 
as  a  predisposing  factor,  probably  exerts  its  influence  through 
the  production  of  gastro-duodenal  catarrh. 

Robson  reported  that  among  46  cases  of  interstitial  pancre- 
atitis with  gallstones  or  other  removable  cause  there  were 
five  where  the  pancreatitis  was  associated  with  duodenal  ulcer. 

We  have  previously  pointed  out  that  pancreatitis  is  more 
common  in  men  than  in  women,  the  reverse  of  what  is  true  in 
biliary  disease.  This  fact  casts  doubt  upon  the  origin  of  pancre- 
atitis through  the  medium  of  infection  from  the  biliary  tract, 
but  readily  parallels  the  greater  frequency  of  gastroduodenal 
catarrh  in  males.  We  have  observed  that  the  duodenal  ulcer 
when  it  is  situated  at  its  usual  point  of  predilection  just  distal 
to  the  pyloric  ring  is  less  apt  to  be  complicated  by  pancreatic 
involvement  than  when  the  ulceration  is  in  the  second  portion 
of  the  duodenum  in  closer  relationship  to  the  pancreas.  We 
are  not  speaking  now  of  the  cases  of  chronic  perforation  of  the 
duodenum  by  which  the  ulcer  eventually  comes  to  make  its 
bed  in  the  tissues  of  the  pancreas,  but  of  those  cases  of  non- 
perforating  ulcer  in  which  the  route  of  transference  of  the  in- 
fection to  the  pancreas  is  not  so  obvious. 

In  what  manner  does  the  pancreas  become  involved  second- 
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arily  to  infection  of  other  portions  of  the  digestive  tract?  During 
the  past  year  and  a  half  we  have  been  noting  this  condition  of 
the  pancreas  and  its  surroundings  particularly  with  this  question 
in  mind.  We  have  observed  a  large  number  of  cases  of  pancre- 
atic involvement  prior  to  this  date,  but  as  our  interest  in  the 
particular  variety  of  etiology  with  which  this  paper  deals  began 
about  that  time  we  have  considered  only  the  more  recent  cases. 
The  relationship  of  the  appendix  to  pancreatitis  we  have  not 
had  the  opportunity  to  investigate,  not  feeling  justified  in  making 
an  upper  abdominal  exploration  during  the  course  of  an  appen- 
dectomy. 

During  this  time  the  pancreas  has  been  investigated  in  the 
following  cases  and  found  involved  or  uninvolved,  as  indicated 
in  the  following  table: 


No.  of 

Pancreatitis 

Pancreatitis 

cases. 

present. 

absent. 

Cholelithiasis    . 

•       99 

40  (40.4  per  cent.) 

59  (59.6  per  cent.) 

Cholecystitis    . 

14 

9  (644 

5  (35-7 

Duodenal  ulcer 

16 

2  (12.5 

14  (87-5 

Gastric  ulcer    . 

3 

I  (33-3 

2  (66.6 

These  groups  are  not  sufficiently  large  to  base  a  fixed  estimate 
of  the  percentage  liability  of  pancreas  implication  in  the  diseases 
mentioned,  but  they  do  show  a  striking  frequency  of  involvement. 

The  avenues  by  which  infection  may  reach  the  pancreas 
are:  (i)  The  blood  stream;  (2)  through  the  ducts,  and  (3)  by 
way  of  the  lymphatics. 

The  systemic  circulation  is  but  little  considered  in  connection 
with  pancreatic  disease.  The  diseased  conditions  with  which 
pancreatitis  is  associated  are  not  characterized  by  bacteremia, 
nor  is  the  pancreas  often  affected  in  other  conditions  in  which 
bacteria  are  commonly  present  in  the  blood  stream.  That  this 
mode  of  infection  may  occur  is  evidenced  by  the  participation 
of  the  pancreas  in  miliary  tuberculosis,  in  syphilis,  and  occa- 
sionally by  abscess  formation  in  pyemia.  Still  the  weight  of 
clinical  evidence  is  against  this  source  of  infection  of  the  pan- 
creas in  any  considerable  proportion  of  cases. 

The  ducts  of  the  pancreas  are  commonly  regarded  as  the 
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vulnerable  point  in  the  gland's  defences.  They  empty  upon  a 
mucous  surface  which  is  subject  to  inflammations  and  over 
which  pass  great  numbers  of  pathogenic  bacteria.  Ascending 
infection  under  these  conditions  is  a  ready  and  seemingly  satis- 
factory explanation  of  pancreatic  inflammation.  Furthermore, 
the  usual  mode  of  termination  of  the  duct  of  Wirsung  in  the 
ampulla  of  Vater  affords  opportunity  for  the  bile  to  gain  entrance 
into  the  pancreatic  duct.  Gallstones  often  travel  dovv^n  the 
common  duct,  inducing  inflammation  as  they  pass,  and  at  times 
diverting  the  bile  into  the  pancreatic  duct  in  the  manner  pointed 
out  by  Opie.  The  bile  is  irritant  in  itself  to  the  pancreas,  and 
in  addition  it  is  frequently  infected.  Clinical  and  experimental 
proof  is  not  lacking  that  this  does  occur  in  life  and  that  it  may 
be  productive  of  the  most  fulminating  hemorrhagic  necrosis  of 
the  gland.  We  may  infer  that  the  lesser  and  chronic  types  of 
inflammation  also  may  result. 

It  is  not  the  intention  of  this  paper  to  deny  the  importance 
of  this  mode  of  infection,  but  rather  to  ask  if  it  has  not  been 
overworked  as  an  explanation  of  the  swellings  and  indurations 
we  are  noting  so  commonly  in  connection  with  other  abdominal 
inflammations,  particularly  in  disease  of  the  biliary  tract. 

The  profession  at  present  apparently  has  resolved  the  etiology 
of  pancreatitis  in  connection  with  biliary  disease  into  the  simple 
picture  of  infection  sailing  down  the  common  bile  duct  and  up 
the  duct  of  Wirsung.  The  walls  of  the  vessels  receive  no  atten- 
tion. Yet  it  is  in  the  walls  of  the  gall-bladder  and  ducts  that  the 
infection  chiefly  lurks.  It  is  not  at  all  uncommon  to  find  a 
culture  of  the  bile  negative  when  pronounced  infection  is  evident 
in  the  tissues  of  the  gall-bladder  and  ducts. 

Of  the  49  cases  investigated  in  the  pathological  laboratory  of 
the  German  Hospital,  the  result  of  the  cultures  of  the  bile  is 
as  follows: 

Bacillus  coli 16 

Bacillus  typhosus 2 

Sterile 24 

Not  cultured 7 

49 
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In  acute  infections  of  the  biliary  passages  the  surrounding 
tissues  are  greatly  inflamed.  Any  organ  in  close  relationship 
must  be  endangered  by  the  proximity. 

These  swellings  and  enlargements  of  the  pancreas  as  noted 
by  the  surgeon  certainly  differ  from  those  states  in  which  an 
overgrowth  of  the  interlobular  or  interacinar  fibrous  tissue  has 
taken  place.  There  can  be  no  rapid  or  material  retrogression  of 
the  process  which  has  progressed  to  a  fibrous  sclerosis.  On  the 
other  hand,  it  is  characteristic  of  many  of  the  swelhngs  of  the 
pancreas,  as  seen  at  operation,  to  subside  more  or  less  rapidly 
and  completely.  This  has  been  determined  by  secondary  oper- 
ations on  patients  who  showed  pancreatic  swelling  at  the  first 
operation,  but  none  when  the  abdomen  was  reopened.  Clearly 
the  enlargement  must  have  been  due  to  engorgement  and  edema 
or  absorbable  cellular  exudates.  It  is  only  by  accident  that  one 
could  have  the  opportunity  to  secure  for  pathological  exami- 
nation a  pancreas  in  this  stage.  Such  an  opportunity  we  have 
not  had.  Robson,  however,  speaks  of  such  a  case  in  which  he 
operated  for  gall-stones,  death  occurring  from  apoplexy  during 
the  anesthesia.  A  postmortem  examination  of  the  pancreatic 
tissue  surrounding  the  common  duct  revealed  nothing  abnormal 
to  the  naked  eye,  but  a  careful  microscopic  examination  showed 
a  small-celled  infiltration  between  the  lobules  of  the  pancreas 
and  swelling  of  the  secretory  cells  of  the  gland.  {Surg.,  Gyn.  and 
Ohst..  January,  1908.) 

Such  minor  changes  as  these  in  the  ordinary  length  of  time 
which  elapses  between  the  death  of  a  patient  and  the  post- 
mortem examination  would  be  obscured  by  the  rapid  autodi- 
gestion  which  the  organ  undergoes  and  therefore  has  been  over- 
looked. The  condition  has  therefore  received  no  attention  or 
name  from  the  pathologists. 

A  fact  which  is  difficult  to  explain  on  the  theory  that  such 
swellings  result  from  duct-borne  infection  is  the  usual  locali- 
zation of  the  lesion  in  the  head  of  the  organ,  the  tail,  as  a  rule, 
being  unaffected  so  far  as  can  be  determined  by  palpation.  In 
the  cases  observed  during  the  past  one  and  a  half  years  the  head 
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was  affected  alone  in  42  cases,  and  in  only  9  was  the  tail  of  the 
organ  noted  as  showing  any  alteration  in  shape,  size,  or  consist- 
ency. In  27  cases  there  was  well-marked  lymphadenitis  of  the 
glands  in  the  peripancreatic  tissue.  It  is  not  the  rule  in  other 
glands  suppHed  by  ducts  which  divide  dichotomously,  for  as- 
cending inflammation  to  be  limited  to  the  area  adjacent  to 
the  terminations  of  the  ducts.  Thus,  in  cholangitis  the  fine 
radicles  at  the  periphery  of  the  liver  show  equal  involvement 
with  those  near  the  portal  fissure.  In  the  pancreas  itself  the  late 
lesions  observed  pathologically  show  sclerosis  as  marked  in 
the  tail  as  in  the  body  and  head.  The  so-called  triangle  of  pan- 
creatic inflammation  lying  between  the  duodenum  and  the 
converging  ducts  of  Wirsung  and  Santorini  should  not  be  so 
commonly  affected  to  the  exclusion  of  the  remainder  of  the 
pancreas  were  the  infection  carried  by  the  ducts,  since  the  re- 
mainder of  the  pancreatic  tissue  is  just  as  truly  supplied  by  and 
dependent  on  these  ducts  as  are  the  tissues  of  the  triangle.  In 
our  opinion  a  more  significant  relation  is  to  be  found  in  the 
proximity  of  the  common  duct  in  its  retroduodenal  and  pan- 
creatic course  to  this  portion  of  the  head  of  the  pancreas. 

A  path  of  infection  to  the  head  of  the  pancreas  which  has 
received  too  little  attention  is  that  by  way  of  the  lymphatics. 
In  the  excellent  work  of  Robson  and  Cammidge  on  the  pancreas, 
four  lines  are  given  to  the  anatomy  of  the  lymphatics  of  the 
gland.  In  all  the  extensive  literature  on  pancreatitis  it  is  only 
rarely  that  the  lymphatics  are  mentioned.  Considering  the 
importance  of  the  lymph  channels  in  both  the  transmission  of 
infection  and  in  recovery  therefrom  this  neglect  is  unjustifiable. 
The  pancreas  is  well  supplied  with  lymph  vessels  which  run  in 
the  interlobular  septa  in  company  with  the  bloodvessels  and 
ducts.  Unlike  the  majority  of  glands,  however,  the  pancreas 
possesses  no  great  hilum  through  which  emerge  the  blood  and 
lymph  vessels  united  into  trunks  of  supply.  The  lymphatics 
emerge  at  various  points  along  the  course  of  the  gland  and  make 
their  way  through  the  retroperitoneal  cellular  tissue  to  join  the 
thoracic  duct.    In  this  retroperitoneal  tissue  they  anastomose 
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Fig.  I. — Duodenum  and  pancreas  of  newly  bom  dog,  injected  to  show 
lymphatics.  In  many  places  an  intimate  connection  exists  between  the 
pancreatic  and  duodenal  lymph  systems.    (After  Bartels.) 

Am  Surg  26 
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with  lymph  trunks  coming  from  the  stomach,  duodenum,  spleen, 
liver,  gall-bladder,  and  bile  ducts,  the  colon  and  even  the  left 
suprarenal.  Probably  still  other  intercommunications  exist 
which  have  not  yet  been  demonstrated.  B artels  has  shown  that 
a  particular  intimacy  exists  between  the  lymphatics  from  the 
duodenum  and  the  head  of  the  pancreas. 


Fig.  2. — Lymphatics  of  the  gall-bladder.  The  duodenum  is  turned  down- 
ward. The  lymphatic  trunks  are  represented  by  dotted  lines  which  may  be 
seen  disappearing  behind  the  posterior  surface  of  the  pancreas,  to  the  surface 
of  which  they  are  intimately  related.     (After  Franke.) 


Through  the  duodenal  lymphatics  he  has  injected  vessels 
which  are  directly  applied  to  the  surface  of  the  pancreas.  These 
vessels  inosculate  with  those  coming  from  the  head  of  the  pan- 
creas, and  while  he  did  not  succeed  in  injecting  the  intrinsic 
pancreatic  lymphatics  from  the  duodenum  owing  to  the  com- 
petency of  the  valves  he  stated  that  under  pathological  conditions 
the  valves  would  not  be  likely  to  prove  such  an  efficient  barrier. 

Franke  has  shown  that  a  similar  close  relationship  exists 
between  the  lymphatics  of  the  gall-bladder  and  the  head  of  the 
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pancreas,  and  Arnsperger  has  argued  the  clinical  force  of  such 
a  relationship. 

That  gall-bladder  and  duodenal  inflammations  do  cause 
marked  peripancreatic  lymphangitis  is  very  easily  made  out. 
We  have  seen  scores  of  such  cases  since  we  began  to  recognize 
the  condition.  In  a  fortunate  case  the  march  of  the  infection 
is  easily  demonstrated:  inflamed  gall-bladder,  enlargement  of 
the  cystic  lymph  glands,  periductal  lymphangitis,  enlargement 


Cominon  duct. 


Met  orSantorini 
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Fig.  3. — Black  areas  represent  enlarged  peripancreatic  lymph  nodes 
commonly  encountered  in  pancreatic  lymphangitis. 


of  the  glands  at  the  head  and  margin  of  the  pancreas  and  often 
swelling  of  the  regional  lymphatic  distribution  of  the  head  of 
the  pancreas.  In  such  a  case  it  is  not  easy  to  resist  the  con- 
clusion that  the  pancreas  in  this  portion  had  become  affected 
through  the  lymphatics  rather  than  to  assume  that  the  infection 
had  circumnavigated  the  ducts  and  localized  itself  in  the 
pancreatic  head. 

The  irregularly  segmental  distribution  of  the  lymphatics  of 
the  pancreas  harmonizes  well  with  the  localized  areas  of  infection 
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observed  clinically.  The  lymphatics  given  off  from  the  common 
duct  in  its  pancreatic  portion  in  the  presence  of  a  marked  in- 
fection with  much  periductal  swelling  and  infiltration  could 
hardly  fail  of  being  communicated  to  some  extent  to  the  neigh- 
boring pancreatic  tissue  unprotected  as  it  is  by  a  dense  and 
avascular  fibrous  capsule. 

To  the  objection  that  infection  to  be  carried  into  the  pancreas 
must  stem  the  efferent  lymph  current  and  force  the  valves, 
the  answer  can  be  made  that  everyone  has  seen  infection  in 
cellular  tissues  proceed  in  a  reverse  direction  to  the  lymph- 
current.  Thrombolymphangitis  readily  diverts  the  normal 
lymph  course  and  infection  easily  destroys  valves.  The  forces 
of  pathology  here  as  in  so  many  other  instances  pervert  the 
normal  function. 

The  preoperative  recognition  of  pancreatic  lymphangitis  in 
the  majority  of  cases  is  not  yet  possible.  The  greater  part  of  the 
pancreas  remains  unaffected  and  is  able  to  furnish  both  internal 
and  external  secretions  to  supply  all  bodily  needs.  The  local 
signs  of  inflammation,  such  as  pain  and  tenderness,  are  not 
sufficiently  distinctive  to  be  separated  from  gall-bladder  or 
duct  inflammation  or  from  duodenal  disease.  Occasionally  it 
is  possible  to  palpate  the  enlarged  pancreatic  head,  but  as  a 
rule  this  cannot  be  done. 

Cammidge's  specific  reaction  "C"  has  not  been  of  assistance 
to  us.  In  the  laboratory  of  the  German  Hospital  we  have  carried 
out  this  reaction  in  upward  of  700  cases  and  have  found  that 
it  cannot  be  relied  upon  as  indicating  the  presence  or  absence 
of  pancreatic  involvement.  A  Cammidge  test  was  made  in 
10  of  the  cases  in  this  series  with  positive  result  in  6  instances, 
negative  in  4. 

We  may  infer  with  fair  certainty  that  the  pancreas  is  affected 
in  the  more  severe  cases  of  long  standing,  particularly  when  the 
symptoms  point  to  common  duct  involvement,  with  tenderness 
in  the  median  line  over  the  head  of  the  pancreas.  But  we  have 
failed  to  find  pancreatic  swelling  in  such  cases,  while  in  others 
of  very  recent  origin  it  has  been  present. 
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Under  this  conception  the  problem  of  treating  these  in- 
flammations resolves  itself  into  the  appropriate  treatment  for 
the  primary  infecting  focus.  The  pancreatic  and  peripancreatic 
inflammations  are  analogous  to  cer\'ical  adenitis  secondary  to 
tonsillitis  or  to  inguinal  adenitis  following  upon  an  infection  of 
the  extremity.  The  subsidence  of  infection  in  the  gall-bladder, 
whether  brought  about  by  medical  or  by  surgical  means,  is 
speedily  followed  by  disappearance  of  the  ly-mphangitis  depen- 
dent upon  it.  In  view  of  the  fact  that  medical  treatment,  while 
at  times  successful,  is  notoriously  slow  and  prone  to  fail,  and  in 
any  case  less  likely  to  guard  against  recurrence,  it  must  be 
regarded  as  attended  by  more  serious  risk  of  permanent  damage 
to  the  pancreas. 

If  the  early  stages  and  milder  degrees  of  involvement  of  the 
h-miihatics  of  the  pancreas  may  produce  but  little  disturbance 
and  disappear  upon  subsidence  of  the  primary  infecting  focus, 
it  is  also  true  that  any  long-continued  lymph  stasis  and  infil- 
trations with  damage  of  the  tissue  elements  must  lead  to  dete- 
rioration of  the  parenchyma  and  the  deposit  of  fibrous  tissue. 
Swelling  of  any  portion  of  the  pancreas  to  a  greater  or  less  extent 
causes  obstruction  of  the  ducts  in  that  region,  so  that  in  this 
instance  also  we  have  the  obstructive  element  added  to  that  of 
infection. 

In  the  more  acute  processes  suppuration  may  ensue.  Abscesses 
are  most  likely  to  be  found  in  the  head  of  the  pancreas.  An 
example  of  this  condition  is  the  following  case  operated  upon 
in  the  University  Hospital: 

I.  P..  female,  aged  fifty-two  years;  admitted  February  23, 

1913- 

Chief  complaint:  severe  pain  in  right  side  of  abdomen,  nausea, 
and  vomiting. 

Past  medical  history:  had  t>^hoid  fever  when  very  small, 
otherwise  no  serious  illness,  but  says  she  has  never  been  strong. 

Family  and  social  history  have  no  bearing. 

Present  illness:  for  the  last  seven  years  she  has  been  having 
"stomach  trouble,"  eructations  of  gas,  heart-bum.     Six  days 
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before  admission  she  was  seized  with  severe  pain  in  the  right 
upper  quadrant  of  the  abdomen,  which  radiated  to  the  left 
scapula.  Has  never  vomited  blood;  has  been  habitually  con- 
stipated, and  at  times  noticed  the  stools  were  light  in  color. 
She  never  noticed  any  jaundice  prior  to  this  attack. 

On  admission,  temperature,  98.6;  pulse,  92;  respirations,  20. 
She  was  well-nourished  and  of  rather  healthy  appearance,  though 
somewhat  pale.    Sclerae  showed  a  slight  tinge  of  jaundice. 

Chest  negative  throughout. 

The  abdomen  showed  marked  tenderness  in  epigastrium  and 
right  hypochondrium,  with  some  rigidity  and  spasm  on  palpation. 
No  masses  felt. 

Blood:  Red  blood  corpuscles,  5,600,000;  white  blood  cor- 
puscles, 16,800;  hemoglobin,  85.  Differential:  Polymorpho- 
nuclears, 92  per  cent.;  lymphocytes,  5;  transitionals,  2;  eosins,  i. 

Gastric  analysis:  Free  HCl,  20;  total  acidity,  40;  occult  blood, 
positive.    Feces  showed  no  bile  and  were  otherwise  negative. 

Operation:  February  28,  1913.  The  gall-bladder  was  found 
filled  with  stones.  It  was  acutely  inflamed  and  very  friable. 
The  tissues  around  the  common  duct  were  swollen  but  the  duct 
itself  did  not  appear  to  be  dilated.  There  was  much  enlargement 
of  the  lymph  nodes  in  the  gastrohepatic  omentum.  The  cystic 
gland  was  greatly  enlarged ;  the  head  of  the  pancreas  was  swollen 
to  the  size  of  a  man's  fist  with  much  peripancreatic  infiltration; 
the  tail  appeared  normal  to  palpation.  The  stones  in  the  gall- 
bladder were  removed  and  drainage  instituted  by  a  dressed  tube. 
The  common  duct  was  opened  and  explored,  no  stones  were 
present  and  the  probe  passed  without  difficulty  into  the  duo- 
denum. 

The  patient's  condition  was  satisfactory  after  the  operation, 
but  during  the  following  week  she  exhibited  a  septic  temperature 
with  attacks  of  dyspnea  and  palpitation,  during  one  of  which 
she  died,  March  8,  1913. 

Only  a  partial  postmortem  was  obtainable.  The  head  of 
the  pancreas  was  greatly  swollen  and  contained  several  small 
interstitial  abscesses.     About  the  head  of  the  pancreas  there 
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was  also  some  suppuration  in  the  peripancreatic  tissues.  The 
tail  of  the  organ  was  sHghtly  enlarged  and  on  section  showed  a 
few  flakes  of  fat  necrosis. 

Microscopic  examination  showed  in  the  head  of  the  pancreas 
chronic  interlobular  and  interacinar  pancreatitis  with  an  acute 
suppurative  process  implanted  upon  it,  the  tail  showed  also 
chronic  pancreatitis,  but  to  a  much  less  marked  degree.  The 
acute  changes  also  were  distinctly  less  marked  in  the  tail  than 
in  the  head. 

Reasoning  from  the  pathological  appearance  we  can  believe 
that  the  head  of  the  pancreas  had  been  the  seat  of  many  pre\dous 
attacks  of  inflammation.  This  portion  of  the  organ  had  borne 
the  brunt  of  the  infection  transmitted  to  it  from  time  to  time 
from  the  diseased  gall-bladder.  The  history  of  the  final  attack 
together  with  the  appearance  of  the  gall-bladder  indicated  that 
the  origin  of  the  infection  in  this  instance  also  was  the  gall- 
bladder and  the  lesser  lesions,  both  acute  and  chronic,  which 
were  found  in  the  tail  can  best  be  explained  as  secondary  to  the 
changes  in  the  head  of  the  pancreas. 

It  is  not  beyond  the  range  of  probability  that  certain  cases 
of  hemorrhagic  pancreatitis  may  be  initiated  by  infection  reach- 
ing the  pancreas  through  the  lymph  channel?.  It  is  certain  that 
not  all  hemorrhagic  pancreatitis  is  produced  by  the  lodgement 
of  a  gall-stone  in  the  papilla  of  Vater  causing  retrojection  of 
the  bile  into  the  pancreatic  duct.  A  fair  percentage  of  such 
cases  are  not  accompanied  by  gall-stones.  Neither  is  it  necessary 
that  duodenal  contents  be  regurgitated  into  the  pancreatic  duct 
in  order  that  activation  of  the  retained  pancreatic  ferments  may 
occur.  The  hormone  secretion  arriving  by  the  blood  stimulates 
the  secretion  of  pancreatic  juice.  Activation  of  the  juice  within 
the  gland  is  not  necessary  to  its  digestive  action  as  the  clinical 
observations  of  fat  necrosis  and  the  postmortem  autodigestion 
of  the  gland  will  attest.  With  infection  of  the  gland,  obstruction 
of  the  ducts  by  a  resulting  engorgement  and  stimulation  of  the 
active  pancreatic  secretion  by  hormone  action  we  have  all  the 
conditions  necessary  for  focal  necrosis  of  the  pancreas,  erosion 
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of  the  bloodvessels,  diffuse  hemorrhage  followed  by  extensive 
gangrene  and  suppuration. 

If  we  entertain  these  ideas  of  the  causation  of  pancreatitis 
we  must  be  influenced  in  our  methods  of  treatment  of  the  lesions 
of  the  gall-bladder  and  the  duodenum  when  pancreatitis  is 
associated. 

Theoretically  prompt  removal  of  the  focus  of  infection  is 
desirable.  Cholecystectomy  and  excision  of  ulcer  must  therefore 
be  viewed  from  this  angle.  We  have  always  been  opposed  to 
cholecystectomy  unless  strong  indications  were  present.  There 
is  not  sufficient  time  to  discuss  the  pros  and  cons  of  this  question 
into  which  many  other  factors  enter.  At  the  present  time,  how- 
ever, we  favor  the  more  radical  treatment  of  an  obviously  thick- 
ened and  sclerotic  gall-bladder  when  pancreatic  lymphangitis  is 
associated  with  it.  In  other  words  we  are  less  disposed  to  take 
chances  on  recurrence  of  inflammation  in  the  gall-bladder  in 
cases  where  the  fate  of  the  pancreas  is  also  concerned.  It  must 
not  be  forgotten  that  cholecystectomy  is  an  operation  of  slightly 
greater  mortality  than  simple  drainage  of  the  gall-bladder  and 
we  must  therefore  strike  a  proper  balance  between  the  immediate 
and  remote  dangers.  Cholecystostomy  in  many  instances  is 
curative  in  a  surprising  manner  and  must  remain  the  operation 
of  choice  in  the  majority  of  cases.  Cholecystenterostomy  should 
be  reserved  for  those  cases  in  which  more  or  less  chronic  obstruc- 
tion of  the  common  duct  is  a  feature. 
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DISCUSSION 

Dr.  Charles  H.  Mayo,  Rochester,  Minnesota. 

Dr.  Deaver  has  given  us  a  large  share  of  our  information  concerning 
the  pancreas.  It  is  difficult  to  learn  much  about  this  hidden  gland; 
if  we  only  had  it  in  sight,  like  the  thyroid,  we  would  know  more  about 
it.  With  regard  to  the  point  Dr.  Deaver  made  on  the  effect  of  sepsis 
on  the  lymphatic  engorgement.  When  the  glands  of  the  armpit 
which  drain  the  breast  and  arms  are  removed,  lymphedema  of  the 
arm  occurs.  With  a  blocking  of  the  group  of  glands  along  the  hepatic 
duct,  along  the  cystic  and  common  duct,  a  group  of  glands  which 
drain  not  only  the  processes  in  the  gall-bladder  but  also  the  head  of 
the  pancreas  and  duodenum,  it  is  important  to  find  the  condition 
of  the  lymph  glands  around  the  neck  of  the  gall-bladder,  the  hepatic 
and  common  ducts,  when  the  abdomen  is  open.  Very  often  a  blue  gall- 
bladder may  be  septic  or  contain  gall-stones.  If  we  can  distinguish 
definitely  between  the  normal  gland  and  the  enlarged  glands  which 
invariably  come  from  a  septic  gall-bladder,  from  duodenal  ulcer 
or  from  the  head  of  the  pancreas,  we  will  have  made  a  long  step 
forward.  Dr.  Deaver  has  today  shown  us  that  many  cases  are  not 
malignant  but  are  really  lymphangitic. 


THE   SURGICAL  ASPECTS   OF  PURPURA 


By  JAMES    F.  MITCHELL,  M.D. 

WASHINGTON,    D.  C. 


In  the  consideration  of  factors  of  safety  in  surgical  operations, 
hemorrhagic  tendency  on  the  part  of  the  patient  deserves  a 
place  of  high  importance.  This  tendency  may  be  inherited, 
natural  or  acquired;  the  three  chief  groups  into  which  patho- 
logical hemorrhages  fall  being  hemophiha,  purpuric  conditions, 
and  those  associated  with  obstructions  of  the  bile  ducts. 

Hemophiha  is  defined  as  a  strange  anomaly  characterized  by 
often  uncontrollable  bleeding.  The  condition  may  be  acquired 
but  is  usually  congenital.  It  has  been  said  to  be  the  most 
hereditary  of  the  hereditary  diseases  and  we  are  all  familiar 
with  those  bleeder  famihes  in  which  the  tendency  can  be  traced 
for  generations.  The  mode  of  transmission  and  the  pathology 
are  both  interesting;  but  the  chief  surgical  importance  Hes  in 
the  fact  that  in  the  presence  of  such  a  history  even  the  shghtest 
operations  should  be  strictly  avoided.  When  an  operation  upon 
such  an  individual  becomes  imperative,  it  should  be  undertaken 
only  with  a  thorough  understanding  of  its  dangers  and  after  the 
institution  of  every  possible  precaution  against  bleeding.  Among 
such  precautions  may  be  considered  the  preoperative  adminis- 
tration of  calcium  salts  and  foreign  serum,  painstaking  hemo- 
stasis  and  accurate  coaptation  of  tissues  during  the  operation 
and  firm  pressure  with  careful  bandaging  afterward. 

In  icteric  conditions  practically  the  same  advice  may  be  given; 
for  death  may  result  from  uncontrollable  oozing  where  no  vessel 
of  any  size  can  be  detected. 
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Purpura,  on  the  other  hand,  offers  a  greater  surgical  interest 
because  of  its  many  variations,  the  widely  different  symptoms 
which  it  presents,  the  possibility  of  confusion  in  diagnosis  and 
certain  complications  which  may  demand  operation.  The  term 
purpura  was  first  applied  by  the  ancients  to  the  eruptions  of 
scarlet  fever  and  measles  as  well  as  to  hemorrhage  into  the  skin; 
but  has  been  restricted  to  spontaneous  hemorrhages  in  the  skin 
and  mucous  membranes.  It  represents  both  a  symptom  and 
a  disease,  and  has  been  referred  to  by  Osier  as  "That  obscure 
and  interesting  manifestation  of  which  we  know  so  much  and 
at  the  same  time  so  httle."  In  distinction  from  hemophilia  the 
hemorrhagic  tendency  is  acquired  and  usually  transitory. 

As  a  symptom,  purpura  may  appear  in  hemophilia  or  in  scurvy, 
the  three  conditions  thus  in  many  ways  bearing  a  resemblance. 
It  may  occur  in  any  infectious  disease  and  in  many  other  con- 
ditions. As  a  result  of  the  administration  of  certain  drugs, 
in  nervous  conditions  and  from  mechanical  strain,  the  eruption 
is  sometimes  seen. 

A  recent  case  seen  in  consultation  with  Doctors  Behrend  and 
Reede,  which  serves  as  a  stimulus  for  this  report,  is  an  example 
of  symptomatic  purpura. 

Case  I. — A  strong,  healthy  girl,  aged  fourteen  years,  nine 
days  ago  began  to  limp  and  complain  of  pain  in  the  right  hip. 
The  following  day  she  felt  chilly,  but  on  the  next  was  able  to 
go  to  school.  On  the  fifth  day  of  her  illness  she  was  seen  by 
Dr.  Reede,  who  found  her  temperature  103°,  marked  tenderness 
in  the  right  iliac  fossa,  sensitiveness  over  the  whole  abdomen, 
and  looseness  of  the  bowels.  On  the  sixth  day  she  was  brought 
to  the  hospital  and  has  remained  in  about  the  same  condition. 
Because  of  the  possibility  of  deep-seated  bone  infection  a  surgical 
opinion  was  desired.  Her  temperature  when  seen  at  the  hospital 
was  104°;  leukocytes,  13,300.  Examination  of  the  chest  and 
abdomen  was  negative  except  for  abdominal  tenderness.  "Over 
the  great  trochanter  of  the  right  femur  is  an  area  about  6  cm. 
in  diameter,  distinctly  hemorrhagic,  dark  purple  in  color,  with 
a  surrounding  margin  of  edema  about  i  cm.  wide.    This  area 
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is  slightly  tender,  elevated  above  the  general  level  of  the  skin 
and  is  entirely  limited  to  the  skin,  which  can  be  moved  over  the 
underlying  structures.  No  other  purpuric  spots  are  to  be  found." 
After  this  her  temperature  gradually  subsided  and  was  normal 
for  a  few  days.  It  then  rose  again  and  a  definite  Widal  reaction 
was  obtained  by  Dr.  Russell.  She  ran  a  mild  course  of  typhoid 
fever.  The  hemorrhagic  area  sloughed  through  the  thickness 
of  the  skin  and  healed  by  granulation. 

Gangrene  in  purpuric  areas  is  rare  but  may  occur,  as  in  a  case 
reported  by  Prentiss,  in  which  a  portion  of  the  anterior  abdominal 
wall,  the  site  of  hemorrhage,  sloughed  away.  And  in  Lett's 
case  there  was  sloughing  of  purpuric  areas  on  the  face,  scrotum, 
and  other  parts. 

It  is  maintained  by  some  that  there  is  no  such  thing  as  the 
disease  purpura,  or  in  other  words  that  it  is  always  a  symptom. 
Nevertheless  several  forms  of  the  disease  are  generally  recognized, 
exhibiting  different  grades  of  intensity,  but  all  characterized 
by  the  special  feature  of  spontaneous  hemorrhage  into  the  skin 
or  mucous  membranes.  There  is  also  close  association  with 
urticaria,  erythema,  and  angioneurotic  edema;  Osier  describing 
them  collectively  as  the  erythema  group  of  skin  diseases.  The 
cause  of  the  disease  is  unknown,  nor  has  it  been  decided  whether 
the  primary  change  is  in  the  bloodvessels  or  in  the  blood  itself. 
Infectious  origin  has  also  been  claimed.  Postmortem  examina- 
tions have  shown  hemorrhages  into  the  mucous  membranes  and 
other  regions,  but  nothing  to  throw  any  light  on  the  intrinsic 
cause.  The  characteristic  lesion  is  hemorrhage  into  the  skin, 
varying  in  size,  usually  round  and  sometimes  covering  large 
areas  through  the  confluence  of  several  hemorrhages.  The  fresh 
spots  are  bright  red,  but  soon  become  purple  in  color  and  do  not 
disappear  on  pressure.  The  color  gradually  changes  as  in  an 
ordinary  bruise  and  finally  disappears,  leaving  no  trace.  The 
eruption  is  more  common  on  the  extremities,  particularly  the  legs, 
and  is  more  marked  on  the  extensor  surfaces.  When  combined 
with  edema  the  patches  are  elevated. 

Without  attempting  to  go  into  etiology  or  classification,  it 
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suffices  to  state  that  one  variety,  known  as  Henoch's  purpura,  is 
most  interesting  from  a  surgical  standpoint.  Attention  was 
first  called  to  this  form  by  Henoch  in  1874,  though  a  case  had 
been  pre\dously  reported.  It  is  characterized  by  recurrent 
attacks  of  purpura  and  crises  of  abdominal  pain,  often  accom- 
panied by  vomiting  and  diarrhea  and  with  arthritic  pain  and 
swelhng.  It  is  relatively  more  common  in  childhood,  but  may 
occur  in  adults.  It  may  begin  with  rheumatic  pains  and  swelling 
of  the  joints  and  be  followed  by  purpura  and  colic  with  vomiting 
and  blood  in  the  stools;  or  gastro-intestinal  symptoms  may 
appear  first  and  purpura  and  joint  conditions  follow.  Recurrence 
is  characteristic.  Fever  is  usually  mild  and  there  is  ordinarily 
a  slight  leukocytosis.  Epistaxis,  hematuria,  and  hemoptysis 
often  occur.  The  purpuric  rash  usually  comes  after  the  other 
symptoms  and  is  often  unnoticed.  The  abdominal  symptoms 
having  once  appeared  usually  dominate  the  scene.  The  pain 
is  coUcky  in  character,  does  not  yield  to  treatment,  and  may 
continue  for  a  number  of  days.  The  coHc  is  intense.  The  ab- 
domen is  usually  rigid  and  tender.  In  the  beginning  the  tender- 
ness is  diffuse,  but  may  become  locahzed  over  some  particular 
area,  usually  the  right  lower  abdomen,  thus  suggesting  appendi- 
citis. Vomiting  is  often  distressing  and  constipation  stubborn, 
suggesting  intestinal  obstruction.  The  prognosis  is  ordinarily 
good,  although  Pratt  reports  eight  deaths  in  a  combined  series 
of  202  cases.  The  explanation  of  the  abdominal  symptoms,  on 
the  basis  of  autopsy  data,  is  not  clear.  In  view  of  the  findings 
of  Lennander,  as  to  the  insensibility  of  the  abdominal  viscera 
and  the  extreme  sensitiveness  of  the  parietal  peritoneum,  it  is 
clear  that  simple  hemorrhage  into  the  mucous  membranes  or 
localized  edema  of  the  intestines  would  not  be  a  satisfactory 
explanation,  unless  these  changes  should  be  sufficient  to  offer 
an  obstruction  to  the  fecal  current.  With  such  an  obstruction 
present  the  explanation  would  be  simple,  for  we  would  then 
have  the  same  dragging  on  the  parietal  peritoneum  through  the 
mesentery  as  occurs  in  obstruction  from  kinks,  bands,  adhesions, 
etc. 
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The  importance  of  the  condition,  surgically  then,  Hes  in  the 
fact  that  the  abdominal  symptoms  may  be  so  striking  as  to  lead 
one  to  open  the  abdomen,  and  Pratt  states  that  the  literature 
shows  at  least  six  patients  who  have  been  subjected  to  an  ex- 
ploratory laparotomy  under  this  illusion.  Quoting  Osier  he 
states  that  "in  children  with  colic  the  greatest  care  should  be 
taken  to  get  a  full  history  which  may  bring  out  previous  attacks 
either  of  skin  lesions,  of  arthritis,  or  of  intestinal  crises;  and 
secondly  to  make  a  most  careful  inspection  of  the  skin  for 
angioneurotic  edema,  purpura,  or  erythema,"  and  says  that 
"with  the  exception  of  one  case  in  which  intussusception  was 
found  at  autopsy,  recovery  from  the  colic  has  occurred  in  every 
instance."  Osier  himself  goes  further  in  saying  that  "it  is  also 
to  be  borne  in  mind  that  recurring  colic  may  be  for  many  years 
the  sole  feature  of  this  remarkable  disease.  The  colic  is  the  most 
constant  of  the  visceral  manifestations  occurring  in  25  of  my 
29  cases.  So  far  as  I  know  it  is  never  dangerous.  In  no  case 
has  death  resulted,  I  believe,  from  intestinal  causes." 

I  have  personally  seen  several  cases  in  which  the  diagnosis 
has  been  confusing  and  one  in  which  an  actual  laparotomy 
was  done  under  the  diagnosis  of  appendicitis. 

Case  II. — On  March  28,  1899,  a  little  girl,  aged  seven  years, 
was  sent  into  Johns  Hopkins  Hospital  by  an  excellent  physician, 
with  a  diagnosis  of  appendicitis  with  spreading  peritonitis.  Two 
weeks  before  she  had  been  successfully  vaccinated,  since  which 
time  she  had  been  indisposed  with  enlargement  of  the  axillary 
glands,  slight  fever  and  loss  of  appetite.  On  Friday  last,  today 
being  Tuesday,  the  left  leg  became  swollen  and  painful  from  the 
knee  to  the  ankle.  This  subsided  in  twenty-four  hours.  On 
Saturday  morning  she  complained  of  intense  pain  in  the  abdomen 
about  the  navel,  more  on  the  right  side  than  on  the  left.  There 
was  vomiting  from  Saturday  until  today.  The  vomitus  was  foul 
and  on  one  occasion  dark  as  if  containing  blood.  The  urine  was 
negative.  The  bowels  moved  Saturday  with  salts  and  have 
moved  since  with  no  trace  of  blood.  There  has  been  fever  and 
rapid  pulse.    Examination  at  the  time  of  admission  showed  the 
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temperature  100.2°;  pulse,  126;  respiration,  t,t,;  leukocytes, 
25,000;  face  flushed;  tongue  clean;  abdomen  slightly  distended 
and  rigid,  but  abdominal  respiratory  movements  present. 
There  was  slight  abdominal  tenderness,  more  marked  on  the 
right  side,  but  deep  palpation  was  everywhere  possible  and  there 
was  no  mass,  no  dulness,  and  no  actual  spasm.  Over  both  knees 
and  elbows  were  numerous  purpuric  spots  varying  in  size  from 
pinpoints  to  i  cm.  in  diameter. 

The  mother  of  the  child  gave  a  history  of  a  similar  attack  a 
year  ago  in  which  both  knee-joints  were  swollen  and  painful, 
and  said  that  the  child  had  always  been  inclined  to  abdominal 
trouble;  but  did  not  remember  any  spots  until  this  attack. 
A  diagnosis  of  Henoch's  purpura  was  made  and  the  condition 
cleared  up  in  a  few  days. 

It  is  quite  evident  that  in  this  case,  except  for  the  fact  that  a 
thorough  examination  and  a  complete  history  revealed  the  pres- 
ence of  purpuric  spots  and  the  previous  occurrence  of  a  similar 
attack,  an  operation  might  have  been  undertaken. 

Osier  describes  a  second  similar  case  admitted  a  year  or  so 
later  in  the  same  way.  Lichty  and  Donaldson  record  two  more 
quite  identical  ones  and  another  has  occurred  in  my  own  ser- 
vice. 

Case  III. — In  1907,  a  colored  boy,  aged  about  fourteen  years, 
was  sent  into  my  service  at  Providence  Hospital  with  a  diagnosis 
of  acute  appendicitis.  There  was  a  history  of  two  or  three  days' 
illness,  with  slight  fever,  vomiting,  and  intense  abdominal  colic, 
the  pain  and  tenderness  being  most  severe  in  the  region  of  the 
appendix.  In  the  examination  of  the  boy  there  was  found  a 
general  purpuric  eruption  over  both  legs  and  a  diagnosis  of 
purpura  was  made.  No  operation  was  ddne  and  a  rapid  recovery 
followed.  The  patient  remained  in  the  hospital  as  an  elevator 
boy  for  a  year  and  had  no  recurrence  of  the  trouble.  He  gave 
an  old  history  of  rheumatism  and  there  is  no  doubt  that  an  exami- 
nation of  his  legs  at  the  time  of  his  rheumatic  attacks  would  have 
revealed  the  presence  of  purpuric  spots  and  that  the  case  was 
undoubtedly  a  true  Henoch's  purpura. 
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By  permission  of  Dr.  Harrison  Crook,  I  am  enabled  to  record 
a  case  in  which  the  appendix  was  removed. 

Case  IV.— A  boy,  aged  twelve  years,  was  admitted  to  Provi- 
dence Hospital  in  the  service  of  Dr.  Crook  in  1905.  He  had  been 
ill  for  a  couple  of  days  with  acute  abdominal  colic,  slight  fever, 
and  vomiting.  There  was  general  abdominal  tenderness  and 
rigidity,  most  marked  however  in  the  right  iliac  region.  The 
symptoms  were  so  suggestive  of  a  mild  appendicular  attack  that 
Dr.  Crook  operated  and  through  a  McBurney  incision  removed 
the  appendix.  I  saw  the  boy  in  consultation  three  days  later, 
Dr.  Crook  stating  that  his  colic  had  not  been  relieved  by  the 
operation  and  that  the  findings  in  the  appendix  at  operation 
did  not  seem  enough  to  explain  his  symptoms.  "At  operation 
the  appendix  was  congested  and  its  superficial  vessels  distended. 
Inspection  of  the  last  two  feet  of  the  ileum  showed  that  it  also 
presented  the  same  appearance  and  that  the  Peyer's  patches 
all  seemed  enlarged,  dark  in  color  and  projecting  from  the  surface 
of  the  bowel,  much  resembling  the  condition  seen  in  typhoid 
fever."  There  was  no  recollection  of  actual  hemorrhage  into  the 
peritoneum  or  viscera,  although  the  whole  peritoneum  was 
congested.  Examination  at  this  time  showed  slight  abdominal 
distention  with  no  actual  spasm  and  no  sign  of  peritonitis. 
The  legs  were  covered  with  purpuric  spots,  especially  marked 
on  the  extensor  surfaces,  all  of  small  size.  There  were  no  spots 
on  the  arms  or  trunk  and  there  was  no  joint  tenderness.  A 
diagnosis  of  Henoch's  purpura  was  made  and  the  condition 
cleared  up  rapidly. 

In  this  case  the  most  striking  abdominal  finding  was  the 
appearance  of  the  lower  ileum,  and  it  seems  quite  possible  that 
with  such  a  hemorrhagic  or  edematous  condition  of  the  Peyer's 
patches  there  may  have  been  at  some  point  enough  swelling 
of  the  bowel  wall  to  cause  a  local  paralysis  which  is  equivalent 
to  a  local  obstruction.  With  such  an  obstruction,  the  increased 
peristalsis  of  the  intestines  endeavoring  to  overcome  it  would 
be  quite  sufficient  to  cause  colic  by  dragging  on  the  mesentery. 
Jacobson  had  a  similar  instance  in  which  a  hemorrhagic  appendix 
was  removed. 
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During  the  last  two  years  I  have  had  under  observation  at 
intervals  a  most  striking  case,  which  I  cannot  class  as  a  true 
Henoch's  purpura,  but  which  is  certainly  a  closely  allied  con- 
dition; and  on  several  occasions  the  symptoms  have  been  so 
alarming  as  to  suggest  the  possibility  of  operative  interference. 

Case  V. — A  girl,  aged  five  years,  was  seen  in  consultation 
with  Dr.  Blair  Spencer  in  November,  1910.  There  was  a  history 
of  abdominal  disturbances  beginning  shortly  after  birth  and  at 
the  age  of  two  years  there  was  vomiting  of  blood.  In  August, 
1909,  she  had  an  acute  illness  with  temperature  103°,  great 
abdominal  pain,  and  intestinal  hemorrhages  for  several  days. 
She  had  another  attack  similar  to  this  in  September,  1909,  when 
she  was  operated  upon  by  another  surgeon.  No  abdominal 
findings  were  recorded  except  "general  intestinal  distention." 
After  this  operation  she  came  under  the  care  of  Dr.  Spencer, 
and  with  careful  dieting  and  hygiene  her  condition  improved  and 
for  a  year  she  was  quite  well.  Again  in  November,  1910,  she 
had  an  attack  in  which  bright  blood  was  vomited  and  she  was 
brought  into  the  hospital.  She  was  in  a  state  of  collapse; 
temperature,  96°;  pulse  practically  uncountable.  With  the 
administration  of  horse  serum  there  was  complete  cessation 
of  hemorrhage  and  the  child  rapidly  regained  its  normal  health. 
Since  this  time  she  has  had  one  or  two  similar,  though  milder, 
attacks,  characterized  by  vomiting  of  bright  blood  and  bright 
blood  in  the  stools.  With  each  of  these  attacks  there  have  been 
purpuric  spots  on  the  Hmbs,  intense  abdominal  pain,  and  pains 
in  the  joints.  In  each  instance  an  injection  of  horse  serum  has 
served  to  check  the  hemorrhage.  During  the  past  year,  she  has 
been  given  periodic  small  doses  of  the  serum  and  has  been  free 
from  trouble,  and  is  now  well  nourished  and  apparently  in 
excellent  health. 

A  review  of  the  recent  literature  would  lead  one  to  take  a 
rather  more  serious  view  of  the  visceral  complications  than  that 
suggested  by  Osier  and  Pratt;  for,  in  addition  to  those  cases 
which  at  operation  have  revealed  nothing  for  which  operation 
was  demanded,  there  are  many  in  which  operation  was  necessary 
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and  others  in  which  death  has  occurred  from  intra-abdominal 
causes  with  and  without  operation.  In  looking  over  these  cases 
one  is  struck  by  the  fact  that  the  chief  seat  of  the  lesions  is  the 
ileum,  especially  its  lower  portion  in  the  neighborhood  of  the 
ileocecal  valve.  All  grades  of  lesions  can  be  traced  from  simple 
hemorrhage  or  edema  to  intussusception,  gangrene,  perforation, 
peritonitis,  and  death ;  and  from  the  data  obtained  on  the  oper- 
ating table  a  clear  picture  of  the  pathology  can  be  drawn  and 
the  abdominal  symptoms  readily  explained.  In  the  cases  of 
Crook  and  Burrows,  there  was  nothing  more  than  congestion 
with  localized  small  hemorrhages  in  the  lower  portion  of  the 
ileum.  In  the  case  of  Harrington,  there  was  a  definite  ring  of 
edema  in  the  lower  portion  of  the  ileum,  causing  a  local  paralysis 
equivalent  to  a  local  obstruction.  We  can  thus  readily  explain 
the  paroxysmal  abdominal  pain  caused  by  the  intestine  attempt- 
ing to  overcome  this  obstruction  and  dragging  on  its  mesentery 
with  each  contraction.  Cook  and  Mills  both  saw  several  similar 
edematous  rings  at  intervals  along  the  ileum.  Greig  suspected 
intussusception  in  his  case  and  felt  a  tumor  before  operation; 
but  when  the  abdomen  was  opened  and  the  tumor  delivered  it 
proved  to  be  a  great  congestion  of  the  lower  end  of  the  ileum 
projecting  as  a  collar  into  the  cecum  without  obliteration  of 
the  lumen. 

Intussusception  is  by  far  the  most  frequent  and  most  serious 
intestinal  complication,  and  each  step  in  its  production  can  be 
seen  in  the  various  lesions  described  in  operative  reports.  It  is 
most  often  ileocecal  or  may  be  enteric.  Numerous  cases  have 
been  treated  by  operation  either  by  reduction  or  resection,  and 
Vierhuff  reports  an  instance  of  one  which  sloughed  and  was 
passed  per  anum,  the  patient  recovering.  Sutherland  describes 
one  case  operated  for  a  supposed  intussusception  and  a  second 
in  which  an  unsuspected  ileocecal  invagination  became  gan- 
grenous and  its  perforation  resulted  in  peritonitis  and 
death. 

Nobecourt  reports  one  instance  of  perforation  of  the  duodenum 
15  cm.  from  the  pylorus,  and  Silbermann  a  death  from  gastric 
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perforation.  Aside  from  these  two  isolated  accidents,  lesions 
seem  to  be  pretty  constantly  confined  to  the  lower  ileum. 

In  a  by  no  means  exhaustive  review  of  the  hterature  I  find 
19  instances  in  which  laparotomy  was  performed.  Eleven  times 
nothing  was  found  which  demanded  operation  and  in  the  majority 
of  these  intussusception  was  suspected;  9  of  these  recovered, 
I  died  in  eight  hours,  one  later  of  pneumonia  and  a  third  in 
three  weeks  of  nephritis.  In  8  cases  intussusception  was  demon- 
strated at  operation,  4  being  treated  by  resection  and  4  by  re- 
duction with  3  recoveries  by  each  method.  Three  were  unoper- 
ated  with  i  recovery,  making  1 1  actual  cases  of  intussusception. 

In  regard  to  treatment  two  points  are  suggested:  (i)  the  effi- 
cacy of  injections  of  serum,  and  (2)  the  diminution  of  peristalsis 
for  the  relief  of  abdominal  colic  and  the  possible  prevention  of 
intussusception. 

In  the  administration  of  foreign  serum  we  have  a  valuable 
aid  in  the  treatment  of  hemorrhagic  tendency.  Human  serum 
is  to  be  preferred;  but  fresh  rabbit  or  horse  serum  may  be  used 
and  in  the  absence  of  these  the  ordinary  diphtheria  antitoxin  will 
answer.  In  Case  V  of  my  series  small  doses  (10  to  15  c.c.) 
of  normal  horse  serum  served  to  check  the  hemorrhage  during 
an  attack,  and  under  periodic  doses  no  further  attacks  have 
occurred.  In  several  hemorrhages  of  the  newborn  it  has  seemed 
to  act  as  a  specific.  Successful  treatment  of  purpuric  conditions 
with  human  serum  has  been  reported  by  Luton,  Wilson,  and 
others. 

It  is  interesting  to  note  from  the  operative  reports  that  in  the 
majority  of  instances  there  is  not  absolute  occlusion  of  the  bowel; 
also  that  the  intussusception  is  undoubtedly  caused  by  a  primary 
area  of  edema  or  hemorrhage  usually  in  the  lower  ileum  acting 
as  a  definite  obstruction. 

In  the  presence  of  abdominal  crises,  we  can  therefore  assume 
the  existence  of  such  an  area.  By  keeping  the  intestinal  tract 
empty  through  starvation  and  gastric  lavage  and  by  further 
lessening  peristalsis  with  small  doses  of  opium,  the  colic  may  be 
controlled   and    the   possibility   of   the   commonest   and   most 
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serious  abdominal  complication,  viz.,  intussusception,  may  be 
greatly  lessened.  In  case  of  grave  suspicion  as  to  the  nature 
of  the  abdominal  condition  an  exploratory  laparotomy  is  not 
greatly  to  be  feared;  for,  of  the  12  cases  unnecessarily  operated, 
there  was  only  one  death  which  could  be  attributed  to  the  opera- 
tion. The  recovery  rate  where  intussusception  was  found — 8 
cases  with  6  recoveries — is  as  good  as  occurs  with  intussuscep- 
tion from  other  conditions. 
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DISCUSSION 


Dr.  Charles  A.  Porter,  Boston. 

I  recall  a  case,  operated  upon  a  few  years  ago  at  the  Massachusetts 
General  Hospital,  in  which  a  tumor,  apparently  inflammatory,  was 
resected  with  end-to-end  suture.  The  convalescence  was  uneventful, 
and  subsequent  examination  proved  the  condition  to  be  angio- 
neurotic edema. 


ACUTE   PERFORATING   SIGMOIDITIS  IN  CHILDREN 

By  JOSEPH   RANSOHOFF,  M.D.,  F.R.C.S.  (Eng.) 

CINCINNATI,  OHIO 


Although  our  knowledge  of  acute  and  chronic  inflammations 
of  the  sigmoid  as  distinct  surgical  entities  dates  back  less  than 
twenty  years,  case  reports  have  been  so  numerous  that  to  present 
another  to  the  association  would  be  without  justification,  unless 
it  presented  some  unusual  features.  In  nearly  all  cases,  at  least 
in  adults,  the  immediate  cause  of  the  acute  inflammation  is 
an  obstructed  diverticulum  which  shows  a  priori  that  an  acute 
process  has  been  grafted  on  a  chronic  one.  In  the  majority 
of  cases  the  chronic  process  which  leads  to  diverticulation  does 
not  make  itself  manifest  until  obstructive  symptoms  arise  or 
until  a  gross  perforation  or  a  pericolic  infection  through  a  still 
unbroken  but  permeable  wall  takes  place.  How  innocuous  a 
chronic  diverticulitis  may  seem  is  shown  by  the  case  of  Brewer,^ 
in  which  two  operations,  six  years  apart,  were  performed  on  a 
patient  who  seemed  perfectly  well  in  the  interval.  This  latency 
of  a  condition  potential  of  great  disaster  is  a  not  unimportant  one 
of  the  many  points  of  analogy  between  inflam.matory  conditions 
of  the  two  lower  abdominal  quadrants.  That  an  analogy,  one 
might  almost  say  an  identity,  of  the  sequences  of  the  pathological 
processes  in  the  appendix  and  the  sigmoid  diverticulitis  exists 
may  be  assumed  as  absolute,  although  according  to  Powers^ 
hardly  more  than  a  dozen  cases  of  acute  diverticulitis  operatively 
treated  have  been  reported. 

In  a  negative  way  the  analogy  might  be  continued,  for  as 
suppurations  in  the  right  lower  quadrant  may  originate  in  the 
intestine  independently  of  the  appendix,  so  I  take  it  that  in 
more  frequent  instances  will   suppuration  about   the  sigmoid 


ransohoff:  acute  perforating  sigmoiditis  in  children    423 

colon  develop  without  a  diverticulum  as  the  primary  cause. 
All  the  reported  cases  of  diverticulitis  which  I  have  been  enabled 
to  examine  have  been  in  adults,  mostly  in  males  in  midlife  and 
given  to  obesity.  It  is  almost  impossible  to  conceive  of  an 
acquired  diverticulum  in  a  child;  wherefore,  I  have  designated 
the  following  case  one  of  perforating  sigmoiditis. 

C.\SE  I. — R.  H.,  aged  three  years,  male.  Was  admitted  to 
Jewish  Hospital,  at  8  p.m.,  October  22,  191 2.  During  seven  days 
before  his  admission  he  had  been  under  the  observation  of 
Dr.  Bird,  of  Greensburg,  Indiana,  to  whom  I  am  indebted  for 
the  following  history.  While  in  the  hospital  Dr.  Rachford  was 
consultant. 

Family  History.  Father  had  tuberculosis  of  knee,  mother 
had  tuberculous  glands  of  the  neck  up  to  her  fifteenth  year. 
Two  older  children  had  always  been  well.  The  child  had  always 
been  well  save  for  a  marked  tendency  to  constipation. 

The  present  illness  began  as  a  slight  indisposition  with  loss 
of  appetite  and  marked  constipation.  This  was  attributed  by 
the  mother  to  her  failure  to  pasteurize  the  milk  as  had  been  her 
custom  up  to  the  onset  of  the  present  illness.  The  evening 
temperature  was  100°  and  pulse  rate  between  90  and  100. 
Constipation  was  the  marked  symptom.  The  exhibition  of 
castor  oil  and  saturated  solutions  of  magnesium  sulphate 
together  with  high  enemas  failed  of  effect.  The  highest  tem- 
perature recorded  up  to  the  fourth  day  was  101°.  Satisfactory 
examination  of  the  abdomen  could  not  be  made,  since  any  effort 
to  make  it  brought  forth  violent  crying  spells.  On  the  fourth 
day  albolene  was  given  in  dram  and  later  in  half-tablespoonful 
doses.  This  seemed  effective,  for  on  the  fifth  day  a  small  stool 
from  the  upper  bow'el  was  passed  and  contained  a  small  quantity 
of  albolene.  A  second  stool  containing  a  free  admixture  of  albolene 
was  passed.  Altogether  eleven  ounces  of  albolene  had  been 
given.  On  the  sixth  day  there  developed  a  very  sharp  attack 
of  abdominal  pain,  which  lasted  more  than  a  hour.  This  was 
followed  by  attacks  of  vomiting.  There  also  developed  a 
marked  distention  of  the  abdomen  and  the  temperature  rose 
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to  103°.  There  were  no  further  stools,  nor  was  there  discharge 
of  any  kind  from  the  rectum. 

Conditions  on  Admission.  The  patient  presents  the  general 
appearance  of  suffering.  He  frequently  cries  out  with  pain. 
Temperature,  101.8°;  pulse,  132.  Abdomen  is  distended.  The 
costal  arches  cannot  be  seen.  On  percussion  there  is  general 
tympany  with  liver  dulness  somewhat  pushed  up.  Although 
there  is  general  muscular  rigidity  no  special  tenderness  can  be 
elicited.  The  examination  is  very  unsatisfactory  by  reason  of 
the  child's  resisting.    Urinalysis  negative. 

Blood  Examination.  White  blood  cells,  15,800;  polymorpho- 
nuclears, 53.11;  small  mononuclears,  26.09;  la-rge  mononuclears 
20.09;  eosinophiles,  0.71. 

An  a;-ray  picture  taken  after  the  ingestion  of  a  bismuth  meal 
shows  no  intestinal  occlusion,  but  a  general  gaseous  distention. 
Digital  examination  of  the  rectum  indicates  some  resistance  on 
the  left  side  of  the  pelvis,  but  it  is  not  very  distinct.  Within 
the  next  two  days  the  patient's  condition  did  not  improve. 
There  was  occasional  vomiting  of  biliary  matter  and  no  stool 
was  passed.  The  blood  count,  October  23,  was  only  11,800 
white  blood  cells.  On  October  24,  it  had  risen  to  22,000,  and  on 
the  morning  of  October  25,  to  33,000.  At  this  time  the  rectal 
examination  showed  a  distinct  infiltration  on  the  left  side  of  the 
pelvis.  It  was  then  only  that  consent  for  an  operation  was 
obtained. 

Provisional  Diagnosis.  Appendicitis  with  left-sided  pelvic 
abscess. 

Operation.  Jewish  Hospital,  October  25,  191 2.  Gas  oxygen 
anesthesia.  When  relaxation  was  obtained  a  very  decided 
induration  was  observed  for  the  first  time  in  the  left  lower 
quadrant,  wherefore  a  pararectal  incision  was  made  on  the 
left  side. 

On  opening  the  peritoneum  a  sUght  amount  of  clear  fluid 
escaped.  The  intestines  were  moderately  distended.  A  mass 
on  the  left  side  contained  the  sigmoid  with  adherent  overlying 
omentum.     The  latter  was  gently  separated  from  the  under- 
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lying  intestine,  whereby  an  abscess  containing  two  or  three 
ounces  of  very  fetid  pus  was  opened.  The  greater  part  of  the 
purulent  accumulation  came  from  the  left  side  of  the  pelvis. 
On  widely  retracting  the  wound  margins  and  gently  separating 
the  omentum  the  entire  sigmoid  was  exposed.  For  about 
three  inches  the  walls  were  very  much  reddened,  thickened, 
and  indurated.  The  entire  mass  was  fixed  on  the  iliac  pan. 
The  tinea  could  not  be  made  out,  but  a  number  of  appendices 
were  exposed.  Except  for  these  the  surface  of  the  sigmoid  was 
uniform.  There  was  no  evidence  of  diverticulation.  At  the 
summit  of  the  sigmoid  loop  there  was  a  necrotic  area  as  large 
as  the  little  finger  nail,  which  extended  deeply  into  the  intestinal 
wall.  No  effort  was  made,  of  course,  to  see  whether  it  communi- 
cated with  the  intestinal  lumen,  although  it  seemed  evident  that 
rupture  was  imminent.  The  area  was  inverted,  fixed  with  a 
few  Lembert  sutures  and  covered  with  omentum.  The  oper- 
ation was  completed  by  the  insertion  of  a  deep-seated  cigarette 
drain.  The  postoperative  course  was  rather  a  stormy  one. 
Two  days  after  the  operation  there  were  two  bloody  stools. 
The  leukocytosis  gradually  subsided  and  with  it  the  temperature. 
The  latter,  however,  did  not  reach  normal  until  the  eleventh 
day.  The  patient  left  the  hospital  on  the  twenty-first  day  in 
practically  normal  condition. 

A  second  case  of  suppurating  perisigmoiditis  in  an  infant  was 
referred  to  me  by  Dr.  Rachford. 

Case  II. — The  patient,  a  female,  aged  nine  months,  had  for 
several  months  suffered  on  and  off  from  enterocolitis.  It  was 
a  bottle-fed  child.  When  brought  to  this  city  from  its  home  in 
Lafayette,  the  patient  was  greatly  emaciated  and  had  evening 
temperature  of  102  °.  The  stools,  frequent  and  small,  were  occa- 
sionally blood-stained  and  there  was  always  great  rectal  tenesmus. 
There  had  been  no  vomiting.  The  abdomen  was  slightly  dis- 
tended and  in  the  lower  left  quadrant  an  indistinct  swelling  as 
large  as  a  peach  could  be  mapped  out.  It  was  very  tender  and 
seemingly  fluctuating. 

Operation,  Good  Samaritan  Annex,  December  i,  1903,  under 
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chloroform  anesthesia  revealed  no  peritoneal  involvement,  but 
an  abscess  in  the  sigmoid  mesocolon.  About  three  ounces  of 
non-fetid  pus  escaped.  The  abscess  being  well  walled  off,  the 
sigmoid  was  not  looked  for.  Drainage  was  instituted  and  the 
patient  made  a  slow  but  complete  recovery. 

The  first  of  the  above  cases  seems  unique  to  me,  for  after  a 
rather  complete  investigation  of  the  Hterature  of  sigmoiditis, 
I  have  found  no  similar  case.*  Gifhn,^  in  a  report  of  27  chronic 
cases,  places  the  average  age  of  diverticulitis  at  a  little  less  than 
fifty-four  years.  Of  105  cases  of  intestinal  diverticulum  cited  by 
Telling,^  there  was  only  i  under  forty  years  of  age.  Hartwell,* 
it  is  true,  conceded  3  cases  occurring  at  the  ages  of  seven  years, 
six  years,  and  ten  years  respectively.  The  last  2  cases  were 
obtained  by  autopsy.  The  diverticula  were  congenital  and  had 
nothing  to  do  with  the  cause  of  death. 

In  the  first  case  reported  by  Ashhurst,^  the  patient  was 
operated  upon  and  a  mass  found  in  the  mesosigmoid.  Ashhurst, 
himself,  is  in  doubt  as  to  the  existence  of  a  diverticulum  in  the 
mesenteric  attachment  of  the  gut  as  the  primary  cause  of  the 
sweUing  in  the  mesosigmoid.  Therefore,  he  concedes  that  his 
diagnosis  of  mesosigmoiditis  is  conjectural.  Another  case  of 
suppurating  diverticuHtis  in  a  child  which  is  often  quoted  is 
that  of  Walcha.^  The  patient,  a  girl,  aged  ten  years,  had  passed 
a  round-worm  two  days  before  the  onset  of  the  symptoms. 
An  abscess  formed  on  the  left  side  of  the  abdomen  and  the  child 
died  on  the  sixth  day,  evidently  from  peritonitis.  There  was 
no  autopsy  and  there  is  no  reason  for  believing  that  this  was  a 
case  of  diverticulitis. 

It  is  probable  that  in  the  second  case  above  reported  we  had 
to  deal  with  a  lymphangitis,  which  resulted  in  abscess  from 
infection  through  an  intact  intestinal  wall  or  a  lymphadenitis 
from  the  same  cause.  When  one  considers  the  wealth  of  lym- 
phatics in  the  intestinal  wall  and  the  frequency  of  infections  of 
the  intestinal  mucosa,  it  is  really  remarkable  that  intramesenteric 

*  Since  the  above  was  written,  I  have  come  across  a  case  reported  by 
Goebel  in  a  boy,  aged  three  years,  in  whom  a  secondary  resection  of  the 
sigmoid  loop  was  successfully  made.     {Zentrbl.  f.  Chir.,  191 1,  p.  221.) 
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suppurations  (of  the  nature  of  the  case  reported)  are  not  more 
common. 

If  we  except  the  doubtful  case  of  Ashhurst  as  the  only  one 
operated  on  for  diverticulitis  in  a  child,  there  is  no  recorded  case. 
In  the  two  cases  of  sigmoid  diverticulum  discovered  by  autopsy 
in  children  by  Hartwell,  there  were  no  clinical  evidences  of  the 
condition.  In  an  examination  of  five  infants  who  had  died  from 
various  infantile  diseases  Hartwell  and  Cecil  found  that  in  three 
there  was  some  evidence  of  a  weakness  on  one  or  more  points. 
In  each  of  the  positive  cases  there  occurred  a  slight  outpushing 
of  the  wall  of  the  intestine,  which  had  somewhat  the  macro- 
scopic appearance  of  the  small  diverticula  seen  in  adults.  The 
examinations  were  made  after  the  colons  had  been  moderately 
hardened  in  formalin  and  then  filled  with  water  just  sufficient 
to  render  the  walls  taut  but  not  under  enough  pressure  to  stretch 
them. 

These  experiments  appear  to  me  inconclusive  in  view  of  the 
fact  that  no  demonstrated  case  of  acute  diverticulitis  in  infancy 
or  childhood  has,  to  my  knowledge,  been  recorded.  Diverticula, 
it  is  true,  may  be  almost  microscopic  and  it  is  of  course  possible 
that  such  a  diverticulum  might  have  been  the  predisposing  cause 
of  the  acute  symptoms  which  necessitated  operation  in  Case  I. 
In  a  very  comprehensive  and  analytical  article  by  Patel,^  he 
states:  "Perhaps  some  day  we  will  be  enabled  to  state  that 
almost  all  the  cases  described  under  the  name  of  sigmoiditis 
are  cases  of  diverticulitis,  precisely  as  appendicitis  little  by  little 
has  been  substituted  for  typhlitis."  This  inference  does  not  seem 
to  be  justified  for  the  one  perhaps  important  reason,  namely, 
that  on  the  right  side  we  always  have  the  appendix  and  that 
on  the  left  side  the  presence  of  a  diverticulum  can  only  be 
assumed  until  its  presence  is  actually  demonstrated  by  operation 
or  autopsy. 

The  first  case  above  reported  seems  to  me  conclusive  that 
a  primary  inflammation  may  develop  in  the  mucosa  of  the  sig- 
moid, invade  the  deeper  layers  of  the  gut  and  lead  to  necrosis 
and  abscess  formation  without  gross  diverticulation  as  the 
basal  factor. 
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In  the  second  case  there  was  no  certainty  even  of  the  involve- 
ment of  the  sigmoid,  although  the  previous  history  indicated 
some  form  of  colic  infection.  In  the  classification  of  inflamma- 
tory lesions  about  the  sigmoid  based  on  an  analysis  of  70  cases, 
Patel  classifies  17  of  them  under  the  caption  of  non-suppurative 
sigmoiditis.  All  the  cases  recovered  without  operation,  so  that 
no  evidence  was  obtained  as  to  the  exact  anatomic  changes 
which  caused  the  tumor  mass  as  one  of  the  clinical  symptoms. 
Most  of  these  cases  occurred  in  young  subjects  and  only  two  of 
them  were  over  forty.  This  is  in  marked  contrast  with  the  age 
history  of  acute  or,  for  that  matter,  chronic  diverticulitis  which 
come  to  either  operation  or  autopsy.  The  findings  at  operation 
in  Case  I  so  far  as  the  induration,  infiltration,  and  fixation  of 
the  sigmoid  are  concerned  were  very  much  like  those  encountered 
in  the  case  recently  reported  by  Dowd.^  Here,  however,  the 
inflammation  involved  the  descending  colon  from  the  splenic 
flexure  quite  to  the  sigmoid.  It  was  found  to  be  red  and  hard 
and  the  walls  so  thickened  that  it  seemed  almost  a  solid  mass 
and  the  consistency  was  nearer  that  of  a  garden  hose  than  that 
of  the  normal  intestine.  The  microscopic  examination  revealed 
great  edema  with  polynuclear  cell  infiltration  of  the  mucosa 
with  purulent  exudate  replacing  the  mucosa  in  most  places. 
Had  it  been  possible  in  Case  I  to  obtain  a  section  of  the  thick- 
ened sigmoid,  I  am  quite  certain  that  the  picture  would  have 
been  the  counterpart  of  Dowd's  case. 

That  sigmoiditis  is  a  clearly  defined  morbid  entity,  has  been 
established  since  the  articles  published  by  Marer,^''  Matthews, ^^ 
Rosenheim,^^  and  Durant,^^  in  1893,  1902,  1904,  and  191 1 
respectively.  The  important  factor  of  the  diverticulum  of  which 
the  significance  was  later  recognized,  has  threatened  to  over- 
shadow the  sigmoiditis  unassociated  therewith.  Of  course,  the 
acute  process  when  limited  to  the  mucosa  is  often  but  a  part  of 
a  colic  infection  of  the  sigmoid,  but  by  reason  of  the  position 
and  function  of  the  sigmoid,  manifests  itself  there  with  greater 
severity.  It  may  be  necessary  only  to  recall  that  here  the  fecal 
contents  stagnate  before  their  final  expulsion  and  the  time  and 
opportunity  for  infection  are  perhaps  greater  than  anywhere 
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else,  with  the  exception  of  the  cecum.  That  the  effect  in  the 
long  run  is  more  baneful  to  the  sigmoid  is  amply  shown  by  the 
overshadowing  preponderance  in  the  sigmoid  of  the  chronic 
diverticulitis  with  its  well-estabHshed  train  of  symptoms. 

Although  two  cases  of  left-sided  lower  quadrant  intra- 
abdominal suppuration  in  children  are  scarcely  enough  to  be 
statistically  valuable,  when  considered  with  the  hitherto  pub- 
lished cases  in  adults,  I  think  they  justify  me  in  tentatively 
submitting  the  following  conclusions: 

1.  Although  few  cases  of  sigmoid  diverticulation  have  been 
found  in  children,  no  case  of  diverticulitis  has  been  recorded  in 
a  child. 

2.  To  designate  in  a  general  way,  as  is  the  present  tendency, 
all  left-sided  lower  quadrant  suppurations  as  of  diverticular 
origin  is  not  warranted  by  the  facts.  Unless  a  diverticulum  is 
shown,  the  diagnosis  must  be  problematical.  This  appHes,  of 
course,  very  much  more  to  children  than  to  adults  in  whom  all 
the  recorded  cases  have  occurred. 

3.  Left-sided  appendicitis  cases  have  been  described  with 
and  without  visceral  transposition. 

4.  It  has  not  been  my  object  to  underrate  the  importance 
of  the  sigmoid  diverticulum  as  the  cause  of  left-sided  abdominal 
suppurations,  but  to  call  attention  to  other  conditions  notably 
of  the  mucosa  producing  them  and  particularly  in  children. 
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DISCUSSION 


DISCUSSION 


Dr.  Charles  N.  Dowd,  New  York  City. 

Dr.  Ransohoff's  case  gives  an  interesting  illustration  of  the  possi- 
bility of  spreading  inflammation  in  various  parts  of  the  alimentary 
canal.  The  fibromatosis  of  the  stomach  which  Mr.  Thomson  has 
described  to  us  is  possibly  an  allied  though  less  virulent  form  of  inflam- 
mation. In  operations  on  the  vermiform  appendix  we  are  all  accus- 
tomed to  occasionally  find  the  head  of  the  colon  infiltrated  by  inflam- 
mation which  has  extended  from  the  appendix.  In  my  own  case 
which  Dr.  Ransohoff  referred  to,  there  was  a  spreading  phlegmon 
which  involved  the  greater  part  of  the  descending  colon.  Must  we 
not  recognize  that  in  various  parts  of  the  alimentary  canal  it  is  possible 
to  get  a  spreading  inflammation  if  there  is  a  point  of  infection  and  an 
infective  agent? 


THE   TECHNIQUE  OF  NEPHRO-,  PYELO-,  AND   URE- 
TEROLITHOTOMY 


By  JOHN   H.  GIBBON,  M.D. 

PHILADELPHIA 


I  WAS  first  inclined  to  bring  this  subject  before  the  Association 
because  of  my  own  interest  in  it  but  was  later  confirmed  in  my 
intention  by  discovering  that  only  twice  in  the  history  of  the 
Association  have  the  different  methods  of  removing  stones  from 
the  kidney  and  ureter  been  a  subject  of  consideration.  It  was 
in  1880,  the  year  the  American  Surgical  Association  was  founded, 
that  Henry  Morris  first  performed  deliberately  the  removal 
of  a  stone  from  an  otherwise  healthy  kidney.  In  1895,  there 
were  three  papers  bearing  on  the  subject  read  at  the  meeting 
in  New  York,  that  by  Fenger  on  the  "Surgery  of  the  Ureter'' 
being  perhaps  the  most  complete  and  satisfactory  discussion 
that  has  ever  been  presented  anywhere.  The  early  work  of 
Fenger  and  Cabot  in  renal  and  ureteral  surgery  must  ever  be 
a  matter  of  pride  with  us.  Again  in  1908,  there  were  three  papers 
presented  (Bevan,  McCosh,  and  Brewer)  which  produced  a 
general  discussion  on  renal  surgery.  At  this  time  there  was 
no  unanimity  of  opinion  regarding  the  best  method  of  removing 
stones  from  the  upper  urinary  tract,  but  I  believe  today  in  the 
light  of  improved  diagnostic  measures,  satisfactory  functional 
tests,  perfected  technique  and  greater  experience,  we  may  expect 
to  find  that  there  is  a  greater  uniformity  in  our  practice. 

Nephrolithotomy  and  Pyelonephrotomy.  The  life  of 
nephrolithotomy  corresponds  to  that  of  this  Association  as  I  have 
said,  but  for  a  number  of  years  its  tenure  was  a  very  doubtful 
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one.  As  late  as  1893,  Ashhurst  {Principles  and  Practice  of  Surgery, 
1893)  summarized  the  subject  as  follows:  "The  operation  appears 
to  have  been  performed  in  130  cases,  12  times  without  finding 
any  stone,  and  30  times  with  a  fatal  result,  while  the  issue  in 
5  cases  has  not  been  ascertained,  leaving  only  83  successes." 
Henry  Morris  is  generally  credited  with  and  claims  the  first 
performance  of  this  operation,  though  Ashhurst  says,  "The 
first  formal  nephrotomy  for  the  removal  of  renal  calculus  appears 
to  have  been  performed  by  Marchetti,  in  the  latter  part  of  the 
seventeenth  century."  This  however,  if  the  case,  does  not  detract 
from  the  credit  due  to  Morris  for  his  masterly  work  in  this 
field  and  particularly  for  his  earnest  advocacy  of  nephrolithotomy 
before  the  kidney  has  been  converted  into  a  pus  pocket. 

The  incision  for  the  exposure  of  the  kidney  will  probably 
never  become  uniform,  nor  is  it  necessary  that  it  should.  The 
straight  incision  along  the  edge  of  the  erector  spinae  with  oblique 
extension  along  the  iliac  crest  is  the  most  generally  employed. 
The  upper  portion  of  this  incision  near  the  twelfth  rib  must  be 
made  cautiously  in  order  to  avoid  injury  of  the  pleura  which 
sometimes  extends  below  the  rib.  Resection  of  the  rib,  especially 
when  exposing  the  left  kidney,  makes  the  operation  easier  but 
I  have  never  found  it  necessary.  Mayo  {Annals  of  Surgery, 
191 2,  vol.  Iv)  advises  the  free  exposure  of  the  twelfth  rib  and 
the  division  of  the  quadratus  and  the  lateral  arcuate  ligament 
which  bind  the  rib  to  the  transverse  process  of  the  first  lumbar 
vertebra  and  says  that  this  procedure  obviates  the  necessity  of 
rib  resection.  I  have  lately  followed  this  plan  and  find  that  it 
renders  exposure  and  delivery  of  the  kidney  much  easier.  The 
injury  of  the  pleura  is  not  a  serious  one  if  promptly  repaired. 
A  more  serious  mistake  is  the  division  of  and  failure  to  suture 
the  iliohypogastric  and  ilioinguinal  nerves.  These  nerves  should 
be  exposed  and  drawn  out  of  the  way.  Having  opened  up  the 
fatty  capsule  and  exposed  the  kidney,  the  hand  should  be  intro- 
duced and  the  kidney  and  the  upper  ureter  carefully  palpated 
for  stone.  This  should  be  done  before  the  delivery  of  the  kidney 
as  in  the  latter  procedure  the  manipulations  may  cause  a  stone 
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to  be  displaced  and  forced  into  the  ureter.  I  believe  that  pal- 
pation is  the  best  means  we  have  for  finding  the  stone.  WTien 
carefully  carried  out  I  think  it  will  demonstrate  nearly  any 
stone.  Needling  is  a  most  unsatisfactory  procedure  and  I  think 
a  dangerous  one.  I  have  removed  a  stone  which  needling  failed 
to  locate  at  a  previous  operation.  If  palpation  fails  to  reveal 
a  stone  which  is  shown  in  an  :r-ray  plate,  the  kidney  or  its  pelvis 
should  be  opened  and  palpation  carried  out  from  within  the 
organ.  If  the  x-ray  fails  to  show  a  stone  and  if  palpation  does  not 
reveal  it,  I  should  not  feel  justified  in  opening  up  the  kidney  or 
the  pehis.  unless  I  thought  the  symptoms  were  caused  by  some 
other  condition  which  the  further  exploration  might  expose. 
A  good  x-ray  plate  of  the  entire  urinary  tract  is  essential  today 
in  the  search  for  calculi  and  more  and  more  do  we  depend  upon  it. 
It  not  only  shows  the  location  but  the  number  of  stones  and  if 
a  stereopticon  plate,  the  relative  position  of  the  stones.  The 
x-ray  has  done  more  than  anything  else  to  prevent  extensive 
mutilation  of  kidneys  in  the  search  for  stones.  We  hear  less 
and  less  of  cases  where  the  plate  showed  no  stone  and  yet  one 
was  found  at  operation.  In  deUvering  the  kidney  care  must 
be  taken  not  to  injure  it,  tear  its  vessels,  or  tear  the  peritoneum. 
Better  and  easier  work  can  be  done  with  the  kidney  drawn 
entirely  out  of  the  wound  and  this  should  be  one  of  the  steps 
of  the  operation  unless  the  dangers  outweigh  the  advantages, 
as  may  be  the  case  where  there  are  extensive  inflammatory 
adhesions.  Having  confirmed  the  x-ray  findings  and  located 
the  stone,  the  method  of  removal  must  be  considered,  and  here 
three  procedures  are  open  to  us,  each  having  its  advantages 
in  certain  cases.  They  are  the  opening  of  the  pelvis  (pyelotomy), 
the  formal  splitting  of  the  kidney  a  short  distance  back  of  its 
convex  border  where  there  are  fewest  vessels  (Kelly),  and  direct 
incision  immediately  over  the  stone.  In  the  early  history  of 
kidney  surgery  the  incision  into  the  pehds  for  the  removal  of 
stone  got  a  severe  setback  because  it  was  apparently  shown 
that  persistent  fistula  was  much  more  common  than  after  neph- 
rotomy.   Even  in  1908,  at  our  last  discussion  of  this  subject, 
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although  Bevan  in  his  paper  advocated  its  performance  where 
there  was  a  choice,  McCosh  and  others  said  they  had  tried  it, 
but  had  gone  back  to  nephrotomy  as  a  safer  operation.  I  beUeve 
today  we  will  agree  that  pyelotomy  is  our  preference  except  for 
the  removal  of  large  branching  phosphatic  stones  and  small 
ones  lodged  high  up  in  the  calices.  Where  the  kidney  is  badly 
infected,  nephrotomy  may  also  be  preferable.  Henry  Morris 
(Surgical  Diseases  of  the  Kidney  and  Ureter,  1901),  who  claims 
to  have  been  the  first  to  show  that  wounds  in  the  kidney  sub- 
stance healed  quicker  and  with  less  leakage  than  those  in  the 
pelvis,  now  says  (1901)  that  with  proper  suturing  this  is  not  so. 
The  incision  in  the  pelvis  is  accompanied  by  less  bleeding  when 
properly  done  than  that  through  the  kidney,  gives  ample  oppor- 
tunity for  exploration  and  with  improved  technique,  heals  in 
the  majority  of  cases  without  a  leak  or  with  very  little  leakage. 
The  injury  to  the  organ  itself  is  far  less  than  in  nephrotomy. 
Care  must  be  taken  to  incise  and  reflect  the  layer  of  fatty  tissue 
covering  the  pelvis  as  shown  by  W.  J.  Mayo  {Surg.,  Gyn.  and 
Obstet.,  April,  1910),  and  to  carefully  displace  any  vessels  which 
may  lie  in  the  line  of  the  proposed  incision.  The  incision  in 
the  tissue  overlying  the  pelvis  should  not  be  in  the  same  line  as 
that  in  the  pelvis  itself  and  the  latter  should  be  longitudinal 
and  not  extend  quite  up  to  the  parenchyma. 

In  opening  the  kidney  along  its  back,  as  must  be  done  in  certain 
cases,  the  pedicle  must  be  firmly  compressed  between  the  finger 
and  the  thumb  of  the  operator's  left  hand  and  this  compression 
kept  up  until  the  stones  are  removed  and  the  wound  closed 
by  sutures.  This  is  the  best  method  of  controlhng  the  rather 
profuse  bleeding  which  occurs  when  the  kidney  is  opened.  It 
is  unnecessary  and  in  fact  futile  to  attempt  ligation  of  the  bleed- 
ing vessels  in  the  kidney  substance.  Catgut  sutures  applied 
closely  and  not  tied  very  tightly  will  always  stop  the  bleeding 
and  will  not  do  any  serious  damage  to  the  kidney.  I  have  never 
used  wire  for  opening  the  kidney  as  recommended  by  Cullen 
and  Derge,  nor  the  transverse  incision  of  Marwedel.  Compres- 
sion of  the  pedicle  by  a  rubber  tube  or  by  rubber-covered  forceps 


gibbon:    NEPHRO-.  PYELO-  AND   URETEROLITHOTOMY        435 

may  be  necessary  when  the  kidney  cannot  be  dehvered,  but 
damage  to  the  vessels  by  this  method  of  compression  is  always 
possible.  Care  must  always  be  exercised  to  avoid  the  breaking 
of  a  stone  because  if  any  particle  is  left  it  will  surely  increase  in 
size  and  necessitate  another  operation  or  pass  down  into  the 
ureter  and  perhaps  not  out  through  the  urethra.  Also  every 
stone  shown  in  the  a--ray  plate  must,  like  sponges  in  the  peri- 
toneal cavity,  be  "removed  or  accounted  for."  Closure  of  the 
pelvic  wounds  should  be  neatly  done  with  small  catgut  on  a 
round  needle  and  the  fatty  layer  which  was  first  reflexed  now 
brought  back  and  sutured  in  position.  This  layer  will  act  much 
as  the  omentum  does  in  intestinal  work.  Silk  has  no  place 
in  renal  or  ureteral  surgery. 

The  third  method  of  removal,  and  one  which  deserves  more 
extensive  use,  is  by  incision  directly  over  stones  which  are 
fixed  in  the  kidney  substance  or  high  up  in  the  cahces.  With 
the  help  of  the  x-rays  this  procedure  is  perfectly  rehable  for  an 
extensive  search  of  the  entire  interior  of  the  kidney  is  no  longer 
necessary.  At  the  Pennsylvania  Hospital  last  winter  I  removed 
seven  stones  from  a  kidney,  the  stereopticon  plate  (made  by 
Doctor  Bowen)  showing  each  and  their  relative  positions.  I 
removed  two  stones  from  the  pelvis,  four  from  a  pocket  in  the 
lower  pole  and  the  seventh  from  one  of  the  caUces  near  the  convex 
border,  making  three  incisions,  each  directly  over  the  stones. 
There  was  no  urinary  leakage  whatever  in  this  case,  and  I  am  sure 
much  less  damage  was  done  to  the  kidney  by  these  three  short 
incisions  than  would  have  accompanied  the  sphtting  of  the 
entire  kidney.  In  a  number  of  other  cases  where  the  stone  has 
been  located  by  a  good  skiagraph,  I  have  used  this  direct  in- 
cision with  the  greatest  satisfaction  to  myself  and  I  believe 
with  the  least  possible  danger  and  discomfort  to  the  patient. 
Binnie  {Operative  Surgery,  191 1),  approving  of  the  plan,  says: 
"It  is  far  less  damaging  to  the  kidney  to  make  sev'eral  clean 
incisions  through  its  parenchyma  and  thus  extract  the  calculi 
with  the  minimum  of  laceration  and  contusion  than  to  endeavor 
to  take  them  all  out  through  one  cut.    The  latter  plan  too  often 
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results  in  the  kidney's  being  converted  into  a  ragged  mass  lying 
inside  a  nearly  perfect  capsule." 

Our  methods  of  drainage  are  now  much  simpler  and  much 
better  than  formerly  when  tubes  and  gauze  were  so  freely  used. 
The  tube  by  pressure  may  do  harm  and  should  never  enter  the 
kidney  or  pelvic  wound  unless  infection  is  very  bad.  The 
gauze  drain  resting  against  the  line  of  suture  by  its  capillary 
qualities  invites  leakage  as  has  been  learned  by  us  all  in  intestinal 
and  gall-bladder  work.  Even  when  it  is  desirable,  because  of 
pus,  to  drain  the  pelvis  or  kidney,  a  rubber-covered  gauze  drain 
is  best.  When  no  such  indication  is  present,  but  the  drain  used 
as  a  precaution,  folded  rubber  tissue  or  a  small  gauze  wick  en- 
closed in  this  material  should  be  fixed  at  the  site  of  the  incision 
with  a  very  small  catgut  suture  and  removed  in  four  or  five 
days  or  earlier.  The  fixation  at  the  site  desired  is  necessary  as 
these  soft  rubber  drains  easily  become  displaced  in  the  sub- 
sequent manipulations. 

Ureterolithotomy.  I  was  surprised  in  looking  up  the  history 
of  this  operation  to  find  that  Ricketts  {Surgery  of  the  Ureters^ 
Cincinnati,  1908)  and  others,  credit  Thomas  of  Paris  with  the 
first  removal  of  a  stone  from  the  ureter  in  the  year  1800,  but  on 
looking  up  the  original  article  {Recueil  Period  de  la  Soc.  de  Med., 
1800,  viii,  216),  I  found  that  he  had  removed  a  mattress  needle 
with  incrustations  from  the  urethra.  Most  of  the  early  operations 
were  done  for  stones  lodged  in  the  lower  ureter  and  by  the  vaginal 
or  rectal  routes  or  else  through  the  bladder.  In  1884,  Emmet 
operated  successfully  through  the  vagina;  in  1887,  Ceci  removed 
a  stone  through  the  rectum,  and  1885,  Cullingworth  by  the 
transperitoneal  route.  Bordenhauer  in  1882  did  the  first  extra- 
peritoneal operation.  Other  early  operators  following  various 
routes  were  Cabot,  Twynam,  Ralfe  and  Godlee,  Hall,  Fenger. 
Lane,  Tuffier,  and  Roberts.  I  think  we  may  say  that  the  opera- 
tion of  removing  stones  from  the  ureter  became  established 
about  1890. 

The  operation  differs  materially  with  the  situation  of  the  stone. 
One  of  the  common  sites  of  lodgement  is  within  an  inch  or  two 
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of  the  pelvis  of  the  kidney  and  stones  in  this  position  should  be 
dealt  with  through  the  usual  lumbar  incisions  and  removed 
at  the  point  of  lodgement  or  pushed  up  into  the  peMs  and 
removed  as  already  described. 

The  next  most  common  site  for  ureteral  stones  to  become  fixed 
is  in  that  portion  of  the  ureter  which  lies  between  the  ihac 
vessels  and  the  bladder  in  the  male  or  broad  ligament  in  the 
female.  It  is  with  stones  in  this  situation  that  we  have  our 
greatest  difficulty  and  about  the  removal  of  which  we  probably 
are  most  apt  to  differ.  It  must  be  understood  that  I  am  talking 
of  stones  which  are  too  large  or  too  rough  to  pass  and  not  of 
stones  which  may  be  made  to  pass  by  drinking  large  quantities 
of  water  or  by  the  injection  of  oil  through  the  ureteral  catheter. 
Where  it  appears  that  a  stone  is  of  a  t}T)e  that  could  be  made  to 
pass  by  these  measures  it  is  wrong  to  submit  the  patient  to  opera- 
tion. In  all  cases  which  I  have  operated  upon  unless  the  opera- 
tion was  plainly  indicated,  the  less  severe  measures  have 
invariably  been  tried  first.  I  believe,  however,  that  we  can  delay 
operation  too  long  in  trying  the  simpler  methods  or  in  using  them 
where  they  must  appear  futile  at  the  start.  I  am  sure  too  much 
manipulation  with  the  ureteral  instruments  may  do  serious 
damage  to  the  ureter,  especially  if  the  operator  is  not  skilled 
and  delicate  in  their  use  and  we  have  all  removed  kidneys  which 
have  been  destroyed  by  obstructing  ureteral  stones,  that 
should  have  been  extracted  long  before. 

There  are  four  routes  of  approach  to  a  stone  situated  between 
the  iliac  vessels  and  the  bladder  or  broad  ligament;  the  sacral, 
the  intraperitoneal,  the  extraperitoneal,  and  the  combined  intra- 
and  extraperitoneal  routes. 

The  sacral  operation  was  first  performed  by  Delbet  {Annals 
des  Maladies  des  Organs  Genito-Urinaires ,  1891,  p.  2246),  through 
a  lateral  incision  extending  along  the  coccyx  and  sacrum  and 
was  later  improved  by  Cabot,  who  made  an  osteoplastic  flap. 
Although  Morris  and  others  have  employed  this  route  success- 
fully in  a  few  cases  it  has  never  been,  and  probably  never  will 
be,  generally  used. 
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The  intraperitoneal  or  transperitoneal  removal  of  ureteral 
stones,  although  the  easiest  of  all  the  methods,  has  quite  obvious 
objections  and  can  never  be  recommended  as  a  perfectly  safe 
procedure.  John  B.  Roberts  reported  a  successful  transperitoneal 
ureterolithotomy  before  the  Association,  in  1895  (Transactions 
American  Surgical  Association,  1895,  xiii,  381).  The  ureter 
was  sutured  and  covered  with  the  peritoneum  and  there  was  no 
leakage  or  no  infection.  Lane,  Kelly,  and  Desquin  also  reported 
early  successful  transperitoneal  operations.  Failures  through 
leakage  and  infection  have  been  reported  however,  and  because 
of  the  likelihood  of  their  occurrence  this  route  can  never  be  the 
one  of  choice.  Still  I  believe  that  in  certain  cases  it  may  be 
better  to  choose  this  method,  which  can  be  carried  out  with  the 
minimum  amount  of  traumatism  to  the  ureter  rather  than  to 
pursue  a  more  devious  path  through  which  one  must  work  in 
the  dark  and  do  more  damage  to  the  ureter.  I  have  never  re- 
moved a  stone  through  the  peritoneal  cavity,  but  I  can  imagine 
circumstances  under  which  it  would  be  advisable.  Bissell 
{American  Journal  of  Obstetrics,  1908,  Iviii),  presents  a  very 
strong  argument  in  favor  of  the  intraperitoneal  operation,  espe- 
cially in  women,  and  describes  a  very  good  technique.  He  reports 
a  very  successful  case  in  which  the  wound  in  the  ureter  was 
covered  by  a  peritoneal  flap  which  had  been  reflected  for  its 
exposure  and  an  extraperitoneal  drain  carried  by  blunt  dissection 
from  the  ureteral  wound  down  into  the  vagina.  The  operation 
has  much  to  commend  it  and  I  shall  feel  inclined  in  a  case  where 
the  stone  is  low  down  in  the  female  ureter  to  employ  it. 

The  extraperitoneal  operation  done  usually  through  a  muscle 
sphtting  incision  parallel  with  Poupart's  ligament  and  about 
an  inch  above  its  outer  half  or  through  the  rectus  sheath  is  un- 
doubtedly the  ideal  one,  but  often  its  difficulties  are  such,  owing 
first  to  the  fact  that  when  the  peritoneum  is  dissected  up  the 
ureter  remains  adherent  to  it,  as  was  first  shown  by  Cabot, 
and  second  to  the  fixation  of  the  stone  so  low  down  in  the  ureter 
as  to  render  its  exposure  to  sight  nearly  impossible.  Given  a 
fair-sized  stone  lodged  just  below  the  iliac  vessels  this  operation 
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is  comparatively  easy.  Fenger  said  that  extraperitoneal  uretero- 
lithotomy had  been  done  five  times  when  his  paper  was  written 
in  1894.  In  four  cases  the  stone  was  above  the  iliac  vessels, 
in  three  instances  near  the  kidney  and  in  but  one  case  was  the 
stone  below  the  vessels.  In  this  case  Tw^nam  located  the  stone 
by  opening  the  abdomen,  which  was  then  closed,  and  the  opera- 
tor three  weeks  later  removed  the  stone  through  an  extra- 
peritoneal incision  in  the  ihac  region.  The  technique  of  dealing 
with  the  ureter  after  the  removal  of  the  stone  is  considered  in 
the  description  of  the  next  method  of  operating. 

The  combined  intra-  and  extraperitoneal  operation  has  sug- 
gested itself  to  many  operators,  but  in  the  beginning  the  operation 
was  often  done  in  two  stages,  the  stone  being  located  through 
the  peritoneal  incision  and  later  removed  extraperitoneally. 
R.  B.  Hall  (Medical  Record,  October  i8  1890),  located  a  stone 
by  exploratory  laparotomy,  forced  it  up  into  the  kidney  and 
removed  it  through  a  lumbar  incision.  The  combined  abdominal 
and  lumbar  operation  for  stone  in  kidney  had,  in  1892,  been 
done  ten  times  with  but  one  death  by  Thornton  (Manual  of 
Operative  Surgery,  1892).  To  T.  C.  Witherspoon  (New  York 
Medical  Journal,  May  21,  1904),  I  believe,  belongs  the  credit 
of  doing  the  first  combined  operation  for  stone  in  the  ureter. 
He  explored  the  ureter  from  the  peritoneal  side  through  a  rectus 
incision,  located  the  stone,  dissected  up  the  peritoneum  until 
the  ureter  was  exposed,  closed  the  peritoneum  and  removed  the 
stone  extraperitoneally.  In  1905,  Erdmann  (Annals  0/  Surgery, 
1905,  xliii)  accidently  opened  the  peritoneum  in  doing 
an  extraperitoneal  operation  and  then  intentionally  enlarged 
the  opening,  confirmed  the  diagnosis,  removed  the  appendix, 
and  then  extracted  the  stone  extraperitoneally,  while  a  finger 
in  the  peritoneum  supported  the  ureter.  In  the  same  year 
I  twice  did  much  the  same  operation  through  a  rectus  (Kam- 
merer)  incision  (Annals  of  Surgery,  May,  1906).  The  operation 
was  so  easy  as  compared  with  the  extraperitoneal  method  alone, 
that  I  have  continued  to  use  it  wherever  the  stone  cannot 
promptly  be  exposed  in  the  extraperitoneal  wound.     In  1908, 
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I  reported  {Surg.,  Gyn.,  andObstet.,  May,  1908)  seven  operations 
for  ureteral  calculus,  in  five  of  which  a  small  opening  was  made 
in  the  peritoneum,  which  enabled  me  to  at  once  locate  the  stone 
and  by  pressure  bring  it  up  into  the  extraperitoneal  wound  where 
it  was  removed;  in  the  other  two  operations  the  stone  was 
readily  located  and  it  was  unnecessary  to  open  the  peritoneum. 
Since  the  publication  of  the  paper  in  which  the  details  of  my  first 
6  cases  (one  had  stones  in  both  ureters,  making  7  operations) 
are  given,  I  have  operated  on  7  cases  of  ureteral  stone,  in  5  of 
which  the  combined  operation  was  done.  This  makes  a  total 
of  14  operations  with  10  combined  intra-  and  extraperitoneal 
ureterolithotomies.  All  the  patients  made  good  and  prompt  re- 
coveries. Taking  the  10  cases  where  the  peritoneum  was  opened, 
there  was  no  peritoneal  infection,  and  leakage  of  urine  occurred 
in  but  3  cases,  the  first  two  and  the  last.  The  ureteral  wound 
was  closed  with  sutures  in  but  2  cases.  The  leakage  of  urine  is 
not  dependent  on  sutures  or  lack  of  sutures  but  on  the  amount 
of  traumatism  which  the  ureter  receives  and  the  kind  of  drain 
which  is  used.  I  am  sure  that  leakage  in  my  first  2  cases  re- 
sulted because  of  the  presence  of  a  gauze  drain  in  close  contact 
with  the  ureteral  wound  and  in  the  last  case  was  due  to  traumatism 
because  I  had  considerable  trouble  in  getting  a  very  low  situated 
stone  up  into  view  and  the  ureter  slipped  away  from  the  sup- 
porting finger  in  the  peritoneum,  necessitating  a  second  incision 
in  a  very  inaccessible  portion  of  the  ureter.  The  stone  could 
never  have  been  removed  by  the  usual  extraperitoneal  operation. 
The  drain  should  be  of  the  type  already  described  in  connection 
with  pyelotomy. 

One  of  the  advantages  of  the  combined  method,  as  practised 
in  my  own  10  operations,  is  the  abihty  to  explore  thoroughly  the 
entire  ureter  on  the  suspected  side  and  a  large  part  of  the  ureter 
on  the  opposite  side.  Another  advantage  is  the  fact  that  it  is 
unnecessary  for  exploratory  purposes  to  separate  the  ureter 
from  its  surroundings  to  any  great  extent  and  that  damage  to 
it  through  rough  handling  is  not  likely.  The  stone  can  also  be 
much  more  readily  passed  up  into  a  healthy  portion  of  the  ureter 
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in  the  combined  than  in  the  simple  extraperitoneal  method. 
The  one  objection  to  this  method  which  can  be  raised,  is  the 
possible  infection  of  the  peritoneal  cavity.  By  the  exercise 
of  certain  precautions  I  believe  this  can  be  reduced  to  practically 
nothing.  My  own  rule  has  been  not  to  open  the  ureter  until 
the  stone  has  been  thoroughly  exposed  and  the  ureter  fixed  in 
the  position  desired  for  incision;  and  that  when  the  forefinger 
has  once  been  removed  from  the  peritoneal  cavity  it  is  not  again 
inserted.  When  the  stone  is  removed  the  sutures  if  needed  should 
be  introduced  at  once  and  the  drain  passed  down  to  the  ureteral 
opening.  The  peritoneum  is  then  closed  and  the  drain  brought 
out  at  a  point  as  distant  as  possible  from  the  peritoneal  wound.. 

In  certain  cases  it  is  difiicult  to  locate  the  stone,  and  some- 
times to  find  the  ureter  by  the  extraperitoneal  route  without 
extensive  dissection  and  a  prolonged  operation.  Attention  is 
called  to  Case  6  of  my  first  series,  in  which  two  stones  were 
removed  from  one  ureter  by  the  combined  operation  and  one 
stone  from  the  other  ureter  by  the  "extraperitoneal  route,  in 
thirty  minutes;  and  this  was  not  the  result  of  a  habit  of  opera- 
ting hurriedly,  but  rather  the  result  of  the  easy  access  to  the 
ureter  through  the  described  incision.  I  do  not  wish  to  be  under- 
stood as  advocating  the  opening  of  the  peritoneum  in  every  case, 
nor  have  I  practised  this  (lo  times  in  14  operations),  but  in 
doubtful  or  difficult  cases  I  do  believe  that  it  is  a  measure  which 
will  greatly  facilitate  the  operation  and  reduce  its  complications, 
especially  injury  to  the  ureter.  It  is  unnecessary  to  repeat  the 
advantages  to  be  derived  from  the  abihty  to  thoroughly  explore 
the  entire  urinary  tract  through  such  an  opening.  In  two  of  my 
recent  cases  I  have  had  more  trouble  in  getting  the  stone  up 
into  view  than  in  any  of  the  others,  but  this  was  due  to  the  fact 
that  I  was  deahng  with  a  stone  very  near  the  bladder  and  so  fixed 
that  it  could  not  be  pushed  up  the  ureter  without  damage  to 
this  organ. 

When  the  stone  is  situated  in  the  vesical  portion  of  the  ureter 
in  the  male  and  in  the  vesical  or  broad  ligament  portion  in  the 
female,  other  methods  than  those  already  mentioned  may  be 
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employed.  The  operating  cystoscope  has  now  largely  supplanted 
the  operation  of  opening  the  bladder  to  gain  access  to  the  stones. 
When  the  stone  can  be  seen  through  the  mouth  of  the  ureter, 
the  latter  can  be  dilated  and  the  stone  extracted  or  oil  injected 
above  it.  In  the  case  of  a  large  stone  the  ureteral  mouth  should 
be  split  until  the  stone  can  be  removed.  Bransford  Lewis 
{New  York  Medical  Journal,  November  i6,  191 2)  urges  the  use 
of  the  operating  cystoscope  even  where  the  stone  is  fairly  high 
in  the  ureter.  He  devotes  considerable  space  to  the  dangers  of 
ureterolithotomy  and  reports  but  one  case  where  he  has  actually 
demonstrated  the  removal  of  a  ureteral  stone  with  ureteral 
instruments.  The  operating  cystoscope  is  as  useful  as  he  im- 
plies, but  it  too  has  its  limitations  and  dangers. 

In  the  female,  stones  which  lie  in  the  broad  Hgament  portion 
of  the  ureter  can  be  removed  by  direct  incision  through  the 
vaginal  wall  or  by  the  combined  peritoneal  and  vaginal  operation 
of  Bissell,  or  by  the  Doyen  {Morris,  Surgical  Diseases  of  the 
Kidney  and  Ureter,  London,  1901,  ii,  530)  or  the  Garceau  {Jour. 
Amer.  Med.  Assoc,  1907,  xlix)  vaginal  operations.  Appar- 
ently urinary  leakage  is  quite  common  after  the  vaginal  opera- 
tion and  it  is  probably  due  to  the  incision  being  in  the  floor 
of  the  ureter. 
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DISCUSSION 

Dr.  Francis  S.  Watson,  Boston. 

WTiat  I  have  to  say  relates  to  certain  aspects  of  the  surgical  treat- 
ment of  the  cases  of  calculous  disease  in  which  stone  is  simultaneously 
present  on  both  sides.  There  are  great  variations  in  the  estimates  of 
the  frequency  with  which  this  condition  occurs.  In  my  own  experi- 
ence bilateral  calculus  has  occurred  in  about  30  per  cent,  of  the  cases 
and  in  19  per  cent,  calculi  have  been  simultaneously  present  on  both 
sides.  If  I  judge  by  this,  therefore,  it  would  seem  that  this  condition 
was  one  that  we  are  likely  to  be  called  on  to  treat  relatively  often. 

The  advice  almost  invariably  given  in  the  surgical  writings  mth 
relation  to  surgical  intervention  in  this  class  of  case  when  anuria  is 
not  present  is  that  one  kidney  should  be  operated  upon  first  and  then 
after  an  interval  that  the  operation  be  repeated  on  the  opposite  side. 

I  do  not  think  this  advice  to  be  sound,  but  on  the  contrary  beUeve 
that  it  is  a  better  plan  to  operate  on  both  sides  at  one  sitting  in  the 
large  majority  of  the  cases  whether  anuria  be  present  or  not. 

The  objections  usually  opposed  to  this  plan  have  been  that  shock 
is  likely  to  be  dangerously  increased  because  of  the  prolongation  of 
the  intervention  and  that  anuria  may  be  produced  because  of  the 
more  extensive  operative  interference  to  the  two  kidneys  at  one  time. 

Perhaps  I  underestimate  the  dangers  from  these  two  sources, 
because  of  never  ha\"ing  been  able  to  refer  the  occurrence  of  either 
one  of  them  to  the  operation  in  any  instance  in  which  I  have  done 
a  renal  operation,  and  because  of  the  uniformly  favorable  results  of 
the  simultaneously  performed  bilateral  operation  when  it  has  been 
done  by  a  few  of  my  colleagues  who  have  adopted  the  same  view 
that  I  hold  upon  this  subject.  But  in  any  case  I  have  not  yet  seen 
anything  that  has  made  me  think  that  either  objection  is  valid  in 
cases  %\'ithout  anuria  and  still  less  so  in  those  in  which  it  is  present. 

The  obvious  advantage  of  doing  the  bilateral  operation  at  one 
sitting  is  that  it  frees  the  patient  from  all  his  trouble  at  once.  There 
is  also  a  danger  in  leaving  a  stone  in  one  kidney  when  one  is  removed 
from  its  fellow  organ  of  the  other  side.  It  is  a  danger  that  occurs 
but  rarely,  but  one  that  nevertheless  deserves  our  attention.  I  have 
known  it  to  be  actual  in  four  cases.  In  all  of  these  there  were  calculi 
in  both  kidneys  at  the  same  time.  In  all  of  them  a  unilateral  opera- 
tion was  done.  In  all  anuria  occurred  subsequent  to  its  performance 
in  varying  periods  of  from  ten  to  twenty-three  days;  this  condition 
being  produced  presumably  in  the  kidney  already  operated  upon 
by  the  influence  of  the  renal  reflex  inhibition  of  its  function,  and  in 
the  kidney  of  the  opposite  side  by  direct  obstruction  of  its  ureter 


444  DISCUSSION 

into  which  the  calculus  had  passed  and  become  lodged.  Two  of  these 
patients  had  the  second  kidney  operated  upon  immediately  after 
the  occurrence  of  the  anuria,  and  recovered.  There  was  no  opera- 
tion done  on  the  second  kidney  in  the  other  two  cases,  and  both 
patients  died. 

In  the  cases  in  which  anuria  is  present,  the  need  for  including  the 
second  kidney  in  the  intervention  may  be  much  more  imperative. 
In  this  class  of  case,  as  we  know,  we  are  not  able,  with  any  degree  of 
certainty,  to  tell  before  the  operation  which  of  the  two  kidneys  is  the 
less  and  which  the  more  damaged.  We  are  therefore  liable,  as  has 
been  done  already  in  several  instances,  to  cut  down  on  the  more 
rather  than  on  the  less  damaged  of  the  two  kidneys.  Now  let  us 
suppose  that  this  first  kidney  operated  upon  is  found  to  be  so  greatly 
damaged  as  to  be  functionally  worthless.  We  shall  all  agree  that 
if  we  arrest  our  intervention  at  that  point,  we  shall  not  only  not  have 
given  the  patient  any  benefit  from  the  operation,  but  shall,  on  the 
contrary,  have  added  whatever  shock  may  attend  it  to  his  already 
critical  condition,  and  also  that  the  only  chance  of  saving  his  life 
lies  in  at  once  operating  on  the  second  kidney. 

Now  let  us  suppose  that  instead  of  finding  a  kidney  in  the  first 
instance  that  is  functionally  worthless,  we  come  upon  one  that  while 
far  from  being  normal,  yet  has  a  considerable  amount  of  apparently 
sound  renal  substance  in  it  and  yet  not  enough,  as  it  seems  to  us,  to 
make  it  probable  that  it  can,  by  its  secretory  work  alone,  maintain 
the  life  of  the  individual.  This  too  has  happened  and  more  often 
than  the  first  condition  I  mentioned.  Is  it  not  true  here,  too,  that  if 
we  do  not  include  the  second  kidney  in  our  intervention,  we  do  not 
give  the  patient  his  best,  and  may  not  give  him  his  only  chance  of 
life?  For  we  know  that  life  is  usually  in  imminent  danger  in  cases  of 
calculous  anuria  and  that  the  patient  needs  to  have  restored  to  its 
functional  activity  all  the  capable  renal  substance  that  he  possesses. 
This  he  is  not  given  in  a  certain  number  of  such  cases  as  these,  if  the 
operation  does  not  include  the  second  kidney. 

In  fact  it  seems  to  me  that  in  cases  in  which  anuria  is  present  we 
are  justified  in  arresting  our  intervention  with  the  first  kidney  operated 
upon,  only  when  that  organ  is  seen  to  be  so  little  damaged  that  we 
have  no  doubt  but  that  it  can  maintain  life  by  its  own  unaided  func- 
tional secretory  work  alone. 

Dr.  Alexander  Primrose,  Toronto,  Canada. 

I  might  refer  to  a  method  of  dealing  with  certain  cases  of  stone  in 
the  ureter  which  has  not  been  mentioned  by  the  author  of  the  paper. 

Some  little  time  ago  I  operated  upon  a  patient  in  whom  a  stone 
existed  in  the  ureter  within  about  an  inch  of  the  bladder. 
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I  exposed  the  ureter  b}-  an  inguinal  incision  without  opening  the 
peritoneum.  The  ureter  was  found  greatly  dilated,  its  diameter 
being  fully  1.5  cm.  I  was  able  to  locate  the  stone  by  the  thumb  and 
forefinger  of  the  left  hand  deep  do\\'n  in  the  pelvis.  Instead  of  di\'id- 
ing  the  ureter  immediately  over  the  stone  I  made  an  incision  in  its 
dilated  portion,  well  above  the  level  of  the  pelvic  brim.  I  passed 
a  urethral  forceps  down  to  the  stone  and  with  the  support  of  my  left 
hand  externally  I  managed  to  extract  the  stone  by  means  of  the  forceps 
introduced  within  the  ureter.  In  order  to  determine  the  patency  of  the 
ureter  into  the  bladder  I  injected  methyl  blue  through  the  incision 
in  the  ureter  and  subsequently  found,  by  means  of  a  catheter  in  the 
urethra,  that  it  had  reached  the  bladder.  The  incision  in  the  ureter 
was  sutured  and  a  drain  left  in  the  wound  for  a  short  time.  Heahng 
took  place  without  difficulty  and  without  the  formation  of  a  fistula. 

Dr.  Joseph  Ransohoff,  Cincinnati. 

Will  Dr.  Gibbon  tell  us  how  long  he  waits  before  operating  for 
stone  in  the  ureter?  I  have  seen  quite  a  number  of  cases  in  which 
I  have  waited  too  long — the  stone  was  passed. 

Dr.  Gibbon.  In  regard  to  Dr.  Watson's  reference  to  the  finding 
of  the  ureter,  of  course,  I  was  speaking  of  stones  situated  between 
the  iliac  vessels  and  the  bladder  or  broad  ligament,  in  which  case  one 
would  not  have  the  opportunity  of  making  tension  on  the  ureter  by 
hfting  the  kidney.  I  am  convinced  that  Dr.  Watson  is  right  in  regard 
to  stones  in  both  kidneys  and  both  ureters,  and  I  should  emphasize 
in  both  ureters  because  most  of  us  know  of  cases  where  stones  have 
been  removed  from  one  kidney  or  the  kidney  removed  for  stone, 
without  suspecting  stone  in  the  opposite  side,  and  the  patient  dying 
from  anuria  due  to  stone  in  the  opposite  ureter.  I  would  refer  to  one 
case  of  a  small  boy  with  two  stones  in  one,  the  right  ureter,  and  one 
stone  in  the  left  ureter;  I  removed  these  stones  in  thirty  minutes  by 
the  combined  method  of  operating. 

Regarding  Dr.  Primrose's  suggestion  of  opening  higher  up:  if  you 
have  a  dilated  ureter,  the  thing  to  do  is  to  open  above  your  stone  and 
not  over  your  stone.  If  it  is  a  mulberry  stone  or  one  firmly  fixed  you 
damage  your  ureter  if  you  push  it  up,  and  therefore  in  these  cases 
you  should  incise  directly  over  it. 

In  reply  to  Dr.  Ransohoff's  question  I  would  say  that  I  have 
never  operated  on  a  stone  in  the  ureter  where  there  was  the  slightest 
possibihty  of  any  milder  method  of  getting  rid  of  the  stone.  In  the 
last  case  operated  on  it  was  more  than  a  year  before  I  operated, 
having  the  patient  at  the  Pennsylvania  Hospital  a  year  ago  during 
one  attack,  and  at  the  Jefferson  Hospital  six  months  ago,  trying  to 
make  this  stone  pass,  but  unsuccessfully. 


EXCLUSION  OF  THE  BLADDER:  AN  OPERATION   OF 
NECESSITY   AND   EXPEDIENCY 


By  CHARLES   H.  MAYO,  M.D. 

ROCHESTER,    MINNESOTA 


Exclusion  of  the  bladder  is  an  operation  which  has  been 
slowly  accepted  by  the  medical  profession,  and  while  it  is  generally 
admitted  that  such  an  operation  may  be  necessary  and  often  is 
advisable,  the  mortality  following  the  earlier  procedures  was 
at  least  detrimental  to  enthusiasm.  However,  there  has  been 
much  more  to  overcome  than  mortality  in  the  matter  of  senti- 
ment and  the  so-called  conservatism  which  urged  the  preser- 
vation of  the  bladder  at  any  cost  regardless  of  control  or  comfort. 

The  natural  mortality  in  these  cases,  although  high  in  deformi- 
ties and  assured  in  malignancy,  was,  at  least,  not  the  work  of 
man.  Oppel,^  quoting  Mirotworzeff,^  gives  the  statistics  as 
follows:  ''Seventy  patients  between  the  ages  of  ten  and  twenty 
years,  lo  deaths;  between  twenty  and  forty  years,  17  deaths; 
between  forty  and  fifty  years,  5  deaths;  one  reached  the  age  of 
seventy  years."  He  states  further  that  the  natural  mortality 
in  cases  of  exstrophy  of  the  bladder  in  children  show  that  more 
than  half  die  before  the  tenth  year. 

Within  a  comparatively  recent  period  our  interest  in  the  sub- 
ject has  been  revived  by  reports  of  many  successful  cases  of 
exclusion  of  the  bladder  and  with  the  improved  technique  of 
the  various  procedures.  To  determine  the  best  method  of  dis- 
posal of  the  secretion  of  the  kidneys  in  individuals  in  whom  it 
is  necessary  or  expedient  to  exclude  the  bladder,  is  still  one  of 
the  serious  problems  of  surgery.     To  say,  however,  that  the 


mayo:  exclusion  of  the  bladder 


447 


I 


modern  operation  exposes  the  patient  to  greater  danger  from 
infection  than  is  compensatory  with  the  mitigation  of  his  suf- 


FiG.  I. — Exstrophy  of  bladder  in  male.     Exposed  mucosa  with  ureteral 

openings. 


fering,  together  with  the  natural  mortaUty  of  the  disease,  is 
not  consistent  with  the  history  of  the  patients  or  the  records  of 
the  progress  of  surgery  in  these  cases.     Unfortunately,  many 
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of  the  patients  under  discussion  are  already  suffering  from  the 
secondary  infective  complications  before  operative  measures 
are  advised.    They  may  be  grouped  under  three  headings: 

1.  Those  suffering  from  congenital  anomalies  of  the  bladder 
or  urethra  of  such  character  as  not  to  permit  restoration  with 
controllable  urine  or  who  cannot  be  relieved  from  painful 
sequelae  by  local  surgical  or  other  measures. 

2.  Those  in  whom  portions  of  the  ureter  are  necessarily  or 
accidentally  injured  or  removed  during  abdominal,  pelvic,  or 
sacral  operations. 

3.  Those  in  whom  malignant  disease  of  the  urinary  bladder 
is  too  extensive  to  permit  removal  by  partial  resection  of  the 
bladder  with  retentive  function  under  control,  and  those  in 
whom  gross  malignant  or  other  disease  of  the  bladder  exists, 
but  in  whom  the  power  of  retention  and  control  add  to  their 
suffering.    These  cases  will  necessarily  be  limited  in  number. 

For  the  repair  of  the  first  group  various  surgeons  have  devised 
a  wonderful  variety  of  ingenious  methods.  Making  a  bladder 
from  skin  flaps  was  originated  by  Roux,^  in  1852.  Various 
modifications  have  been  developed  by  Thiersch,^  Nelaton,^ 
Wood,''  and  many  others.  The  compression  of  the  bony  pelvis 
(the  anterior  portion  of  which  is  usually  missing)  was  instituted 
by  Passavant,''  the  breaking  and  subcutaneous  section  of  lateral 
bony  arches  were  devised  by  Kock,^  Konig,^  and  others,  and 
Trendelenburg!"  successfully  accomplished  the  closure  of  the 
bladder,  covering  it  with  an  anterior  bony  arch  by  freeing  the 
sacro-iliac  joints.  Epispadias,  especially  in  the  female,  which  is 
so  extensive  as  to  cause  a  loss  of  urinary  control,  is  also  placed 
in  this  group,  although  a  few  of  these  cases  may  be  benefited 
by  local  measures. 

Excellent  results  have  been  claimed  for  the  GoebeP^  method 
of  providing  a  voluntary  sphincter  made  from  the  pyramidal 
muscles.  Ssubbotin's^^  method,  in  its  effort  to  develop  a  bladder 
with  control  of  the  sphincter,  is  probably  the  most  ingenious.  It 
is  especially  applicable  in  males.  An  anterior  incision  is  made 
within  the  anus,  the  space  in  front  of  the  rectum  and  within 
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the  sphincters  is  tunnelled  up  to  reach  the  base  of  the  bladder, 
a  rectangular  strip  of  which  the  future  urethra  is  made  is  drawn 
down  to  protrude  from  the  anal  ring  in  the  forepart  of  the 
rectal  opening.  The  remainder  of  the  bladder  and  the  anterior 
part  of  the  rectum  is  converted  into  a  closed  pouch,  the  control 
of  which  is  contained  in  the  rectal  sphincter.  The  operative 
mortality  in  these  cases  is  25  per  cent,  and  should  the  technique 
fail  the  patient  is  exposed  to  the  loss  of  control  of  both  bladder 
and  bowel,  since  no  other  operation  is  then  possible.  The  new 
bladder  is  exposed  to  infection  by  all  the  intestinal  flora  through 
its  short  urethra.  The  plan  of  Gersuny^^  involved  the  same 
principle  of  utilizing  the  anal  sphincter  to  control  the  open  end 
of  a  separated  loop  of  bowel  to  which  the  ureters  were  attached. 

The  objection  to  any  method  of  operating  for  the  repair  of 
these  defects  which  does  not  control  urine  automatically  is  a  very 
serious  one.  Uncontrollability  of  the  urine  is  only  accepted  by 
the  patient  who  acquires  the  condition  as  the  lesser  of  two  evils 
— a  greater  one  being  the  pain  due  to  its  retention  or  delivery. 
If  an  uncontrolled  bladder  be  made  from  an  exstrophy  the  patient 
is  no  better  off,  and,  if  anj'thing,  worse  than  a  high  epispadias, 
since  the  more  perfectly  an  uncontrolled  bladder  is  developed 
the  more  surely  will  it  become  infected  or  filled  with  stone  or 
phosphatic  concretions  from  the  decomposing  urine.  He  thus 
becomes  more  liable  than  before  to  an  ascending  infection  and 
develops  conditions  which  require  the  reopening  of  the  bladder. 

The  cloacal  condition,  which  exists  normally  in  fowls  and  is 
also  the  condition  which  exists  during  the  first  weeks  of  the 
human  embryo,  early  suggested  the  thought  of  making  such  a 
deflection  of  urine  through  the  rectum.  Such  a  method  secured 
a  retentive  space  under  control,  and  was  comparatively  easy 
of  accomplishment. 

The  high  mortality  from  ascending  infection  of  the  kidneys 
through  the  ureters  following  the  old  methods  of  intestinal 
union  made  the  procedure  almost  prohibitive,  especially  when 
complications  were  increased  by  shock  and  peritonitis.  Some 
of  these  patients  were  already  debilitated  by  the  infection  of 
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one  and  sometimes  both  kidneys  or  their  pelves.  Woolsey''' 
reported  stones  in  both  ureters  in  a  case  of  exstrophy  of  the 
bladder,  and  a  patient  with  epispadias  having  stones  in  the 
kidney  has  been  observed  in  our  clinic. 

In  order  to  obviate  these  risks  in  cases  of  exstrophy,  Maydl'-^ 
(1892)  removed  the  base  of  the  bladder  with  the  ureters  attached 
and  transplanted  the  segment  into  the  rectum  as  a  transperi- 
toneal operation,  the  ureteral  openings  being  considered  as  the 
valves.  Other  surgeons  have  projected  the  area  of  bladder  into 
the  rectum  extraperitoneally,  the  wall  of  which  was  closed  around 
the  ureters  or  it  was  transposed  and  sutured  into  the  incised 
rectal  wall  of  which  it  became  a  part.  Since  the  majority  of 
the  patients  in  this  group  are  males,  they  lend  themselves  readily 
to  such  treatment.  Russian  surgeons,  using  Maydl's  method, 
report  32  per  cent,  mortality.  Orlow^^  reports  17  per  cent, 
mortality  in  61  cases  and  Drucbert's^'^  analysis  of  81  cases  gave 
27  per  cent,  of  deaths  within  fifteen  days  of  the  operation. 

More  recently  Moynihan^^  has  converted  much  larger  areas 
of  the  bladder  into  the  wall  of  the  rectum,  thus  increasing  its  capa- 
city (Fig.  2).  This  operation  was  varied  by  Lendon,^^  Peters,^'' 
Sherman, 2^  and  others  by  removing  the  ureters  from  the  wall 
of  the  bladder,  including  a  small  area  of  attached  mucosa  which 
is  projected  into  the  bowel.  These  operations  were  usually  per- 
formed extraperitoneally,  though  Jaja^^  converted  the  method 
into  an  intraperitoneal  one.  In  reporting  several  cases  done  by 
the  Lendon-Peters  method,  Buchanan^^  credits  Bergenhem,^* 
of  Nykoeings,  with  having  antidated  them  by  five  years  (1894). 
The  posterior  operation  has  been  performed  by  Knaggs-^  through 
the  Kraske-'^  sacral  resection.  Various  methods  of  uniting  the 
base  of  the  bladder  or  ureter  with  the  anterior  rectal  wall  have 
been  devised,  for  example,  the  Boari'-^  spring  button  to  develop 
a  permanent  vesico-rectal  fistula  within  a  small  closed  bladder, 
or  a  ureteral-rectal  one,  by  suture  or  by  the  necrosing  due  to 
the  pressure  of  forceps.  Some  surgeons  have  aimed  at  half  a 
loaf,  by  extirpating  the  bladder  after  having  united  the  ureters 
with  the  vagina,  as  did  Pawlik,-^  Sommers,-^  Chavasse,^°  and 
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others,  or  with  the  inner  end  of  the  urethra,  as  done  by  Sonnen- 
burg.^^   Interesting  and  ingenious  methods  have  been  advocated 
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Fig.  2. — Segment  of  bladcicT  witii  urttLTs  inserted  into  anterior  rectal  wall. 
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by  Rutkowski^^  and  other  observers,  for  example,  developing 
bladders  from  portions  of  intestine  which  are  separated  from  the 
fecal  flow  by  double  section  and  closure  with  anastomosis  of 
proximal  and  distal  ends  of  intestine.  The  new  bladder  is 
supplied  by  its  attached  mesentery,  and  the  ureters  are  anasto- 
mosed with  it.  ConnelP^  showed  experimentally  that  uni- 
lateral attachment  of  the  ureter  was  simple,  but  quite  fatal  if 
the  second  ureter  was  also  so  united. 

In  case  the  cecum  is  thus  employed,  as  in  a  case  reported  by 
Makkas^*  (1910),  an  appendicostomy  is  made  through  which 
the  urine  is  drawn  by  a  catheter  passed  at  regular  intervals  of 
a  few  hours.  Surgeons  have  endeavored  to  develop  a  form  of 
cloaca  by  section  of  the  sigmoid  several  inches  above  the  rectum, 
closing  the  distal  end  and  anastomosing  the  proximal  end  to  the 
bowel  just  above  the  rectum.  The  ureters  are  then  attached  to 
the  blind  extremity,  thus  aiming  to  avoid  direct  fecal  contami- 
nation. While  the  urinary  flow  may  wash  out  the  regurgitant 
feces,  the  natural  tendency  of  attached  sections  of  the  bowel, 
out  of  circuit,  is  to  impact  and  in  that  event  the  desired  result 
would  not  be  obtained. 

In  the  second  group  of  cases  are  those  in  which  something 
must  be  done  with  the  injured  ureter  when  it  cannot  be  reunited 
to  itself  or  reattached  to  the  bladder,  as  will  occur  in  the  occa- 
sional case.  The  injured  ureter  may  be  reunited  with  the  other 
ureter  if  that  is  patent,  or  one  or  both  ureters  may  be  united 
to  the  colon.  Mirotworzeff  and  Tichow^^  believe  that  it  is  best 
to  unite  the  ureters  to  the  pelvic  colon  and  that  evacuations 
should  be  fairly  frequent  to  avoid  absorption.  Berg^^  demon- 
strated that  when  the  urine  traversed  the  entire  length  of  the 
large  bowel  urinary  intoxication  occurred,  which  would  indicate 
that  the  methods  used  to  unite  an  injured  ureter  to  the  end  of  the 
appendix  are  more  ingenious  than  practical,  offering  no  ad- 
vantages over  older  methods  which  have  failed.  This  is  also 
true  of  the  technique  used  in  Fink's^^  fatal  case,  in  which  the  base 
of  the  bladder  exstrophy  was  united  to  the  appendix. 

Under    some    circumstances,    the    remaining    kidney    being 
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healthy,  one  ureter  may  be  tied,  causing  the  death  of  the  kidney. 
Many  observers  believe  that  by  whatever  method  the  ureters 
are  attached  to  the  bowel  they  will  frequently  transmit  infection 
to  the  kidney  or  its  pelvis.  In  this  connection  Oppel's  report 
is  interesting,  showing  that  some  pyelitis  is  common  following 
ureteral  anastomosis  and  that  autopsies  made  years  afterward 
show  that  the  conditions  may  clear  up  without  a  trace  of  their 
effects  on  the  kidney. 

Direct  drainage  of  the  urine  to  the  skin  was  ad\'ised  by 
Ballance  and  Edwards^*  in  1886.  This  has  also  been  accom- 
plished by  pehaotomy  and  by  Watson's^^  nephrostomy.  In 
1896,  Harrison*'  performed  the  operation  and  deflected  the 
ureter  to  the  skin  of  the  loin  after  tying  the  other  ureter.  The 
method  was  later  repeated  on  both  ureters  by  Bottomley^^ 
and  also  by  Rovsing^-  without  their  knowing  of  Harrison's 
work.  These  operations  were  done  both  transperitoneally  and 
extraperitoneally,  the  urine  being  collected  by  special  apparatus. 
The  operation  is  a  simple  one  and  can  be  done  in  two  stages, 
that  is,  one  kidney  or  one  ureter  at  a  time;  the  bladder  being 
dealt  with  or  not,  according  to  the  condition  present.  Bovee^^ 
has  collected  13  cases  of  cutaneous  ureterostomy. 

The  patients  in  the  third  group,  namely,  those  ha\'ing  malig- 
nant disease  of  the  urinary  bladder,  form  an  interesting  and 
compUcated  series.  Transplanting  one  ureter  into  the  bladder 
is  no  longer  a  rare  operation.  Such  procedures  are  satisfactory 
for  the  suitable  case,  in  which  a  controllable  bladder  will  be 
retained,  but  other  methods  are  necessary  for  those  patients 
in  whom  all  the  bladder  must  be  removed  or  in  whom  life  can 
be  prolonged  and  comfort  secured  even  though  the  condition 
be  too  far  advanced  locally  or  by  metastasis  to  warrant  radical 
procedures. 

Tichow  and  Grammatikati"  report  61  cases  of  neglected 
cancer  of  the  uterus  in  which  the  vagina,  bladder,  uterus,  and 
lymphatic  glands  were  removed  and  the  ureters  implanted  into 
the  rectum.    The  mortality  in  these  cases  was  30  per  cent. 

The  history  of  the  various  attempts  to  transplant  the  ureters 
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to  the  bowel  is  a  long  one.  From  a  perusal  of  the  voluminous 
literature  on  the  subject  it  would  appear  that  the  best  theoretical 
and  practical  operations,  when  they  can  be  employed,  are  those 
which  permit  the  ureters  to  traverse  some  distance  between  the 
mucosa  and  outer  wall  of  the  bowel  before  penetrating  its  lumen 
or  are  infolded  by  the  wall  of  the  bowel  for  a  space,  and  next 
those  methods  in  which  the  base  of  the  bladder  is  transposed  and 
made  a  part  of  the  rectal  wall. 

Ureterostomy  and  nephrostomy  to  the  back  is  a  procedure 
which  may  be  recommended  for  special  conditions,  such  as  a 
diseased  colon,  advanced  cancer  of  the  bladder,  or  of  double 
tuberculosis  of  the  kidney  and  bladder. 

In  the  year  1790,  Petit^^  called  attention  to  the  valve-like 
openings  of  the  ureters,  and  it  is  nearly  half  a  century  since 
ureteral-rectal  and  vesicorectal  anastomoses  were  made  by 
Simon,'*®  followed  later  by  Lloyd^^  and  Johnson. ^^  The  variety 
of  the  valve  type  of  operation  was  also  reported  by  Fowler'*^ 
(1898),  Martin,5o  Carl  Beck^^  (1899),  and  later  by  Frank.^^ 
Coffey^^  has  made  an  extensive  investigation  concerning  the 
valve  function  of  the  duct  openings  of  both  the  common  duct 
of  the  liver  and  pancreas.  He  has  proved  experimentally  and 
mechanically  that  the  valve  effect  is  caused  by  the  extension 
of  the  duct  for  some  distance  between  the  mucosa  and  the 
muscularis,  permitting  compression  by  pressure  (Fig.  3). 

Cabot^^  has  shown  that  the  ureter  is  similarly  placed  in  the 
wall  of  the  bladder  for  a  distance  of  one  to  one  and  one-half 
centimeters.  Direct  transplantation  of  the  ureters  failed  in 
not  providing  for  compression  of  the  ducts  by  internal  pressure, 
thus  permitting  dilatation  of  the  ureters  and  regurgitation  into 
them.  The  method  of  transplanting  the  base  or  a  great  portion 
of  the  bladder  into  the  wall  of  the  rectum  is  practical,  as  it 
then  becomes  subject  to  the  same  internal  tension  as  the  rest 
of  the  intestine.  This  method  is  not  difficult  of  accomplish- 
ment in  the  male. 

Those  operations  in  which  the  ureters  are  transplanted  and 
have  been  preserved  to  their  tips  are  correct  only  in  principle 
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if  they  are  made  after  one  of  the  methods  which  secures  com- 
pression of  the  lumen. 

The  Coffey  operation,  practically  a  divided  Martin,  is  accom- 
pHshed  by  separating  the  ureters  that  have  been  isolated  and 
brought  through  the  posterior  peritoneum,  the  distal  ends  being 
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Fig.  3. — Double  implantation  of  ureters.     (After  2\Iartin.) 


ligated  and  buried.  A  double-needled  ligature  is  attached  to 
the  split  ends  of  each  ureter,  at  a  point  as  low  as  convenient. 
The  sigmoid  is  held  in  a  curved  rubber-covered  clamp  to  protect 
against  the  discharge  of  intestinal  contents.  The  bowel  is  then 
incised  longitudinally  for  one  and  one-quarter  inches  through 
the  peritoneum  and  muscularis,  but  not  the  mucosa;  the  mucosa 
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is  perforated  at  the  lower  end  of  the  incision.  The  two  needles 
are  passed  into  the  lumen  of  the  bowel  through  the  opening  and 
out  of  its  wall,  slightly  separated,  one-half  inch  lower  down,  and 
are  used  to  draw  the  ureter  through  the  opening  into  the  lumen 
of  the  bowel  where  it  is  held  by  tying  the  two  threads.  The  cut 
muscularis  and  peritoneum  is  now  closed  over  the  ureter  in  the 
incision  by  two  rows  of  sutures  (Fig.  4).  The  second  ureter  may 
now  be  attached  or  preferably  the  operation  delayed  for  a  later 
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Fig.  4. — Method  of  incorporating  ureter  into  large  bowel  by  the  division  of 
the  peritoneum  and  the  muscularis.     (After  Coffey.) 


period.  The  Stiles  operation  (1907)  and  that  of  Mirotworzeff, 
which  method  is  nearly  the  same  and  was  reported  in  1910, 
secure  much  the  same  effect  by  infolding  the  bowel  over  the 
ureter  by  numerous  sutures  like  a  Witzel  gastrostomy.  The 
deflection  of  the  ureters  into  the  back,  as  described  by  Bottomley, 
is  accomplished  by  a  lateral  incision,  similar  to  that  made  in 
the  extraperitoneal  operation  for  stone  in  the  ureter.  The  ureter 
is  divided,  the  lower  end  ligated  and  the  proximal  end  brought 
out  of  the  small  incision  posteriorly  and  an  inch  or  more  above 
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the  crest  of  the  iHum  where  it  is  sutured  to  the  skin.  This  oper- 
ation has  been  performed  in  our  clinic  from  within  the  abdomen. 
If  indicated  at  all,  we  consider  this  method  more  applicable  for 
double  tubercular  disease  or  advanced  mahgnancy  than  to 
anastomose  the  ureters  with  the  intestine.  Should  there  be 
a  tendency  to  close,  these  openings  can  be  maintained  by  the 
use  of  meatus  dilators.  Satisfactory  urine  collectors  are  easily 
adjusted  by  means  of  a  belt  (Fig.  5). 


Fig.  5. — Infolded  ureter  in  large  bowel  similar  to  Witzel  gastrostomy. 
(Stiles's  method.) 


Concerning  the  dangers  of  necrosis  of  the  ureters:  The  work 
of  Margarucci,^^  Monari,^^  and  also  that  of  Kobylinski^^  show 
that  they  may  be  freely  separated  for  several  inches  without 
danger  of  necrosis  if  left  free  from  tension. 

In  1878,  Smith'^  transplanted  the  ureters  into  the  colon 
in  a  case  of  exstrophy.  He  noted  the  intermittent  peristaltic 
delivery  of  urine  from  the  ureters  and  Kelly**  has  observed  that 
when  handled  or  irritated  the  peristalsis  is  stimulated.  This 
point  is  of  value  in  searching  for  the  ureter  within  the  abdomen. 
Scratching  across  the  peritoneum  over  the  supposed  ureter 
proves  it  to  be  such  if  the  peristalic  wave  is  seen,  since  the 
pelvic   portion   of    the   ureter   is   intimately  attached    to    the 
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posterior  peritoneum,  which  should  be  remembered  in  locating 
them  in  low  extraperitoneal  operations. 

In  our  cases  of  ureteral  colonic  implantation  we  have  followed 
Stiles'  plan  of  doing  the  operation  in  two  stages  with  an  interval 
of  from  one  to  three  weeks  between.  It  has  been  our  experience 
that  these  operations  are  not  satisfactory  in  children  who  are 
too  young  to  attend  to  their  own  bowel  movements.  The  control 
will  be  more  difficult  to  secure  primarily  in  these  cases  and  for 
a  time  they  will  require  more  frequent  attention  than  before 
the  operation. 

Oppel's  suggestion  to  try  milk  diet  after  Metchnikoff's^" 
plan  of  reducing  the  intestinal  bacterial  flora  is  undoubtedly  a 
good  one  in  the  preparation  of  these  patients.  Oppel  depends 
also  on  the  functional  test  of  the  kidneys  by  giving  a  hypo- 
dermic of  indigo  carmine,  which  he  considers  satisfactory  if  the 
urine  shows  blue  in  fifteen  or  twenty  minutes.  Phenol-sulphone- 
phthalein  is  used  as  a  functional  test  of  the  kidney  in  cases 
examined  in  our  clinic. 

It  is  hardly  necessary  to  state  that  the  colon  should  be  free 
from  disease  when  anastomosing  the  ureters  with  it.  Another 
point  to  be  remembered  in  operations  on  the  large  bowel  is  that 
a  laxative  should  be  given  two  days  preceding  the  operation  in 
order  that  the  contents  may  again  become  solid. 

In  the  second  group,  or  cases  of  injured  ureters,  it  is  often 
possible  to  implant  the  ureter  into  the  bladder  by  the  Coffey 
or  Stiles^^  method,  a  procedure  we  accomplished  in  8  cases  of 
cancer  of  the  bladder  involving  one  ureteral  area.  The  cancers 
were  removed  transperitoneally,  transplanting  the  ureters  to 
the  opposite  side  of  viscus  while  it  was  open.  There  were  three 
cases  of  removal  of  the  bladder  for  cancer.  In  one,  a  female, 
aged  sixty-two  years,  the  ureters  were  transplanted  into  the 
rectum  by  the  Stiles  method.  In  spite  of  a  defective  kidney  and 
dilated  ureters  there  was  a  good  operative  recovery,  but  sudden 
death  occurred  some  weeks  later  from  cerebral  hemorrhage.  In 
one,  a  female,  aged  twenty  years,  the  ureters  were  transplanted 
into  the  urethra  by  the  Sonnenburg  method.    This  patient  made 
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a  primary  recovery  and  died  one  year  later  from  acute  infection 
of  the  kidneys.  In  the  third  case,  a  male,  aged  fifty  years,  the 
bladder  was  removed  transperitoneally  bringing  the  ureters  into 
the  back.  This  patient  continues  in  good  health,  doing  farm 
work  for  more  than  three  years.  In  four  cases  of  exstrophy  of 
the  bladder  in  which  the  organ  was  removed  the  ureters  were 
transplanted  into  the  rectum  and  lower  sigmoid  by  the  Coffey 
method  without  mortahty.  Except  in  children,  a  day  control 
of  from  three  to  five  hours  and  an  all  night  retention  may  be 
obtained  by  this  method. 
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DISCUSSION 

Dr.  Francis  S.  Watson,  Boston. 

It  is  a  satisfaction  to  me,  Mr.  President,  to  have  heard  a  surgeon 
of  such  eminence  as  Dr.  Mayo  speak  as  he  has  done  with  reference  to 
the  procedure  of  exclusion  of  the  bladder,  for  I  think  it  needs  a  friendly 
supporter,  and  it  can  have  received  no  more  authoritative  support 
than  that  which  he  has  given  to  it  under  the  conditions  he  has  specified. 

I  am  more  especially  interested  in  what  he  has  said  because  it  has 
in  some  respects  confirmed  the  views  that  I  have  expressed  from  time 
to  time  since  1905,  when  I  first  urged  the  adoption  of  this  operation 
as  a  temporary  measure  and  as  a  step  preliminary  to  the  operation 
of  total  cystectomy,  in  connection  with  certain  properly  operable 
malignant  tumors  of  the  bladder,  and  again  as  a  palliative  measure 
in  some  others  which  are  inoperable,  as  well  as  in  cases  of  bilateral 
renal  tuberculosis  with  vesical  involvement,  and  finally  as  a  permanent 
step  in  some  cases  of  renal  suppuration  in  which  the  ureters  are  per- 
manently stenosed  or  occluded. 

The  view  which  is,  I  think,  still  held  by  most  surgeons  of  this 
procedure  when  the  urine  is  diverted  from  the  bladder  to  the  surface 
of  the  loin,  is  fairly  well  represented  by  the  statement  of  two  of  our 
distinguished  colleagues  who  in  efifect  said  that  the  condition  of  such 
a  patient  is  one  of  such  intolerable  misery  that  death  is  far  preferable 
to  enduring  it. 

I  have  a  patient  at  the  present  time  in  one  of  whose  loins  I  estab- 
lished a  permanent  renal  fistula  by  nephrostomy  sixteen  years  ago 
to  drain  such  a  kidney  as  I  have  just  mentioned  and  in  whose  other 
loin  the  same  operation  was  repeated  nine  years  ago. 

During  these  many  years,  with  the  exception  of  four  months  all 
told,  this  patient  has  been  kept  perfectly  dry,  free  from  all  disagree- 
able odor,  comfortable,  in  excellent  health  and  has  been  actively 
engaged  in  business.  These  ends  were  in  large  part  gained  by  means 
of  the  apparatus  which  I  devised  for  receixing  the  renal  drainage  and 
which  I  will  not  stop  to  describe  now  for  I  have  done  so  already  and 
illustrated  it  on  several  previous  occasions. 

The  same  ends  may,  I  believe,  be  obtained  for  other  patients  for 
whom  it  may  be  appropriate  or  in  whose  cases  we  may  be  obliged 
to  establish  permanent  renal  fistula  opening  on  the  surface  of  the  body, 
and  if  this  be  true,  as  I  believe  it  to  be,  it  seems  to  me  that  we  are 
justified  in  thinking  that  such  views  as  those  I  have  quoted  are  to 
be  referred  to  ignorance  of  the  proper  manner  of  arranging  the  drain- 
age rather  than  to  any  element  inherent  in  the  condition  per  se.     If 
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this  also  be  true  I  feel  that  this  procedure,  whether  for  the  purposes 
for  which  I  have  employed  it,  or  for  others,  should  be  accorded  a 
place  of  value  among  established  surgical  operations,  as  a  life-saving 
method  of  treatment  in  some  instances,  as  a  palliative  measure  in 
others,  and  in  still  others  as  a  means  of  saving  the  kidneys  which, 
but  for  it,  may  at  times  have  to  be  sacrificed,  and  that  it  is  not  a  con- 
dition which  in  itself  is  one  that  causes  him  who  has  it  to  enthusiasti- 
cally welcome  the  idea  of  death  as  was  implied  in  the  \-iews  that  I 
have  quoted,  but  one  with  which  the  patient  may  be  made  comfortable 
and  allowed  as  large  a  sphere  of  activity — if  it  does  not  include  stren- 
uous muscular  exercise — as  many  men  enjoy  in  ordinarily  good  health. 
The  patient  to  whose  case  I  have  referred,  for  instance,  walked  ten 
miles  a  day  two  years  since  during  a  fortnight  in  which  he  went  to 
the  country. 

When  I  first  urged  the  adoption  of  this  procedure  for  the  purposes 
I  have  specified,  I  said  that  I  thought  that  all  methods  of  ureteral 
implantation  should  be  abandoned  and  that  bilateral  nephrostomy 
should  be  substituted  in  their  stead.  I  said  this  because  we  already 
knew  that  in  nephrostomy  we  had  an  operation  that  did  not  readily 
invite  renal  infection,  and  that  if  renal  infection  did  occur  after  its 
performance,  it  was  not  attended  by  serious  consequences,  moreover, 
it  was  an  excellent  method  of  treatment  in  certain  cases  of  renal 
suppuration  and  enabled  us  to  save  some  kidneys  that,  but  for  it, 
we  might  sacrifice,  and  finally  it  furnished  a  free,  direct  road  for 
drainage  of  renal  products  and  for  cleansing  the  interior  of  the  organ, 
and  what  was  most  important,  a  road  that  was  not  liable  subsequently 
to  contraction  or  to  being  obstructed. 

In  ureterostomy  on  the  contrary  we  know  that  the  methods  of 
rectal  and  vaginal  implantation  were  followed  by  an  enormously 
large  proportion  of  fatal  renal  infections,  and  though  the  cases  of 
surface  implantation,  at  the  time  at  which  I  first  urged  nephrostomy, 
were  but  very  few,  I  nevertheless  ventured  to  predict  that,  though 
perhaps  in  somewhat  less  degree,  we  should  with  further  experience 
of  this  method  of  ureterostomy  find  that  the  same  danger  attended 
it  as  well. 

Insofar  as  our  experience  allows  us  to  judge  of  this  question,  it 
would  seem  to  indicate  that  this  forecast  was  correct.  For  example, 
in  a  series  of  62  total  cystectomies  that  have  been  reported  in  cases 
of  tumor  of  the  bladder,  there  were  18  surface  ureteral  implantations 
done.  Of  this  number,  6  of  the  patients  died  of  renal  infection,  and 
in  6  other  fatal  cases  in  which  death  was  due  to  causes  other  than 
renal  infection,  the  time  since  operation  was  too  short  to  permit  of 
any  conclusion  being  drawn  with  regard  to  renal  infection,  and  the 
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same  was  true  of  4  of  the  6  patients  who  were  ahve  at  the  time  of 
the  reports  being  made. 

The  reason  which  I  think  probably  decides  surgeons  to  choose  the 
ureterostomy  operation  in  preference  to  nephrostomy  for  the  purpose 
of  diverting  the  urine  from  its  natural  channels,  is  that  it  is  more  easily 
performed;  but  this  fact,  which  is  true,  should  not,  as  it  appears  to 
me,  weigh  against  the  dangers  which  I  believe  will  be  found  to  follow 
the  surface  implantations  and  which  we  know  attend  the  bowel  and 
vaginal  methods  of  ureterostomy. 

Moreover  the  operation  of  nephrostomy  is  ordinarily  not  one  of 
special  difficulty.  The  cases  in  which  there  are  extensive  and  dense 
adhesions  may,  it  is  true,  make  so  much  delay  in  its  performance  as 
to  cause  it  to  be  undesirable,  but  apart  from  this  condition  the  only 
difficulty  or  danger  that  is  connected  with  its  performance  is  that  of 
entering  the  renal  pelvis  through  the  renal  substance  when  the  kidney 
is  normal,  and  the  severe  bleeding  that  may  sometimes  occur. 
These  may  both  be  minimized  by  placing  the  incision  about  5  of 
an  inch  posterior  to  the  convex  border  of  the  kidney,  and  about  ij 
inches  above  the  lower  end  of  the  organ.  Here  we  enter,  as  we  know, 
the  largest  of  the  calyces  and  do  so  through  the  part  of  the  kidney  at 
which  the  bloodvessels  are  the  smallest. 

Personally,  I  have  never  seen  a  renal  hemorrhage  that  I  could  not 
check  with  suture  properly  applied,  in  any  renal  operation  that  I 
have  ever  performed,  so  that  the  danger  from  this  source  has  not 
happened  to  impress  me  greatly.  But  it  is  true  that  very  serious 
bleeding  has  taken  place  in  connection  with  the  operation  of  nephros- 
tomy and  it  may  occur  to  any  operator. 

There  is  just  one  word  to  say  with  regard  to  the  proper  point  at 
which  to  rest  the  end  of  the  drainage-tube  that  enters  the  kidney. 
I  think  it  should  be  carried  just  within  the  entrance  of  the  calyx 
into  the  renal  pelvis,  and  care  should  be  taken  to  avoid  having  it 
press  too  hard  against  the  wall  of  the  renal  pelvis  lest  it  cause  ulcera- 
tion. The  tube  should  be  one  of  large  size,  and  to  allow  the  passage 
of  such  a  one  to  the  point  which  I  have  mentioned  it  may  be  neces- 
sary to  stretch  or  enlarge  the  mouth  of  the  calyx  where  it  joins  the 
renal  pelvis. 

Dr.  Harry  M.  Sherman,  San  Francisco. 

I  would  like  very  much  to  report  the  progress  in  the  case  of  mine 
in  which  I  did  the  Peters  operation  for  exstrophy  of  the  bladder.  The 
child  was  three  or  four  years  of  age  at  the  time  of  the  operation, 
eleven  or  twelve  years  ago.  The  boy  has  developed  well  and  satis- 
factorily, and  is  as  healthy  as  any  child  in  California.     Five  years 
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ago  he  came  to  me  with  an  inguinal  hernia.  He  had  no  pubic  bone, 
and  it  was  interesting  to  see  where  his  hernia  came  down.  It  came 
through  the  internal  ring  at  the  outer  part  of  Scarpa's  space,  where 
the  ramus  of  the  ilium  reached  down  toward  the  pubic  region,  then 
it  passed  along  under  the  skin  and  fasciae,  coming  out  at  the  place  of 
the  external  ring  in  the  normal  position.  Even  with  the  absence  of  the 
pubic  bone  the  anatomy  of  the  hernia  had  still  been  preserved.  I 
took  that  occasion  to  examine  the  ureters  in  the  rectum,  and  found 
that  they  had  been  drawn  into  the  rectum,  each  with  its  rosette  of 
bladder  wall,  about  i  cm.,  and  were  still  hanging  into  the  rectum  about 
the  same  distance  as  at  the  time  of  the  operation,  and  each  had  a 
little  bundle  of  tissue  on  the  end,  showing  there  had  been  no  atrophy 
of  tissue.  There  was  no  indication  whatsoever  of  an  ascending 
infection. 

Dr.  Robert  G.  Le  Conte,  Philadelphia. 

I  have  listened  with  a  great  deal  of  interest  to  Dr.  Mayo's  splendid 
paper,  and  in  connection  with  it  I  should  like  to  bring  up  one  point 
only,  namely:  subsequent  infection  of  the  kidney.  Recent  animal 
experimentation  at  the  University  of  Pennsylvania,  with  transplan- 
tation of  the  ureter  into  the  bowel,  would  seem  to  show  that  ascending 
infection  of  the  kidney  does  not  take  place  through  the  lumen  of  the 
ureter,  but  through  the  lymphatics  accompanying  the  ureter.  When 
the  ureter  was  anastomosed  to  a  rubber  tube,  and  the  rubber  tube 
anastomosed  \\ith  the  bowel,  infection  of  the  kidney  did  not  take 
place.  Secondly,  with  the  direct  anastomosis  of  the  ureter  and  bowel, 
a  low-grade  inflammation  was  always  found  in  the  coats  of  the  bowel 
at  the  site  of  the  anastomosis.  It  would,  therefore,  seem  that  the 
more  oblique  the  passage  of  the  ureter  through  the  bowel,  the  larger 
will  be  the  zone  of  bowel  inflammation,  and  the  greater  the  number 
of  ureteral  lymphatics  that  will  come  in  contact  with  this  low-grade 
inflammation.  As  obliquity  of  the  ureteral  passage  through  the  bowel 
is  necessary  for  a  tight  joint,  some  method  of  blocking  the  ureteral 
lymphatics  in  this  region  should  be  devised,  in  order  to  safeguard 
our  patient  from  ascending  infection  of  the  kidney. 

Dr.  John  J.  Buchanan,  Pittsburgh. 

The  probability  is  that  the  reason  we  have  ascending  infection  in 
these  cases  where  the  ureter  is  severed  in  its  continuity,  is  because  we 
have  the  cut  end  of  a  mucous  canal,  and  if  we  notice  the  tendency 
to  contraction  that  occurs  in  the  end  of  the  urethra  in  amputation 
of  the  penis,  then  we  can  easily  understand  how  this  cut  end  of  the 

Am  Surg  30 


466 


mayo:  exclusion  of  the  bladder 


ureter  will  contract,  and  that  contraction  means  dilatation  of  the 
ureter  and  pelvis  of  the  kidney,  predisposing  to  infection. 

I  also  want  to  say  that  my  two  cases  of  Bergenhem's  operation 
(which  I  am  sure  should  be  the  name  given  to  it)  have  done  perfectly 
well  up  to  a  recent  period,  and  the  operation  is  very  satisfactory. 
I  want  also  to  say  that  I  have  lost  two  others  with  this  operation, 
and  I  do  not  think  it  was  because  they  could  not  take  care  of  their 
passages,  but  they  seemed,  as  nearly  as  I  could  tell  without  autopsy, 
to  be  poisoned  by  the  urine.  Before  we  can  intelligently  deal  with 
this  matter  it  will  be  necessary  for  us  to  make  experiments  by  inject- 
ing the  patient's  urine  in  large  quantities  into  the  rectum  and  noting  the 
effect  before  operating.  It  is  in  my  mind  to  do  this  prior  to  another 
operation  of  this  kind. 


Dr.  Mayo.  Nature,  in  connecting  deHvery  tubes  with  intestine 
or  bladder,  passes  them  for  a  space  between  the  mucosa  and  the  muscu- 
laris,  thus  internal  pressure  of  bowel  or  bladder  closes  these  ducts 
against  back  pressure.  They  thus  seldom  transmit  infection,  even 
when  large  numbers  of  microorganisms  exist  in  either  the  bowel  or 
the  bladder.  Direct  implantations  of  the  common  duct  of  the  liver 
into  the  bowel  or  of  the  ureter  into  the  bladder  or  bowel  leads  to 
their  distention.  The  purpose  of  the  gall-bladder  is  to  relieve  this 
temporary  pressure  upon  the  delivering  duct  of  the  liver.  It  acts 
as  an  elastic  sac  during  the  temporary  period  of  obstruction,  through 
gas  pressure.  While  some  animals  have  no  gall-bladder  to  relieve 
such  pressure  they  have  larger  ducts,  and  are  also  cleaner  feeding 
animals. 


OPERATIVE  EXPERIENCES  WITH  LESIONS   OF   THE 
PITUITARY  BODY 


By  HARVEY  GUSHING,  M.D. 

BOSTON 


In  a  series  of  104  cases  of  pituitary  disease  of  one  type  or 
another,  77  patients  have  been  operated  upon  for  the  relief 
of  neighborhood  pressure  symptoms,  of  which  progressive  blind- 
ness with  primary  optic  atrophy  is  the  most  serious  manifes- 
tation. Of  these  77  surgically  treated  cases,  in  46  a  transphe- 
ncidal  operation  has  been  performed — a  measure  carried  out, 
with  submucous  resection  of  the  septum,  on  the  lines  described 
in  my  monograph,  The  Pituitary  Body  and  its  Disorders. 

In  6  of  these  46  cases  a  second  operation  has  been  necessitated 
owing  to  a  subsequent  further  enlargement  of  the  "struma," 
with  return  of  the  former  disturbances  of  vision,  and  in  one  case 
a  third  operation  has  been  carried  out  for  the  same  reason — 
making  in  all  53  of  these  transphenoidal  operations. 

In  22  cases  a  simple  subtemporal  decompression,  with  or 
without  a  subtemporal  exploration  of  the  sellar  region,  has 
been  performed,  and  in  2  of  these  cases  a  second  operation 
of  the  same  nature  was  carried  out — making  in  all  24  operations 
of  this  type. 

In  9  cases  a  subtemporal  operation  has  been  followed  at  a 
subsequent  session  by  a  transphenoidal  operation,  or  the 
reverse — making  18  of  these  operations. 

Thus  95  major  operations  have  been  carried  out  in  this  series 
of  cases.  There  have  been  10  fatalities  in  the  series.  Almost 
all  of  these  fatalities  occurred  early  in  the  series,  many  of  them 
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having  been  reported  in  the  aforementioned  monograph.  Two 
of  them  followed  a  simple  decompression  in  cases  in  which  there 
was  extreme  intracranial  tension  due  to  an  enormous  growth. 
Two  other  patients  died  from  postoperative  meningitis;  the 
other  six  succumbed  at  variable  periods  after  the  operation 
but  before  discharge  from  the  hospital,  owing  either  to  pressure 
disturbances  of  a  large  tumor  or  to  conditions  of  cachexia 
hypophyseopriva. 

Thus  in  nearly  loo  major  operations  there  has  been  a  mortality 
of  about  lo  per  cent.,  which  practically  corresponds  with  the 
mortality  percentage  recorded  by  the  more  experienced  operators 
in  the  early  days  of  such  operations  as  that  for  exophthalmic 
goitre  or  the  Gasserian  ganglion  operation  for  major  neuralgia. 
It  is  encouraging  to  think  that,  as  has  been  true  of  the  operations 
for  these  two  serious  conditions,  so  in  the  case  of  operations  for 
pituitary  lesions,  there  will  be  a  marked  lessening  in  the  mor- 
tality percentages  as  surgeons  become  more  skilful  and  familiar 
with  the  procedures  concerned. 

In  the  case  of  the  Gasserian  ganglion  operation,  for  example, 
there  should  today  be  no  mortality.  I  can  at  least  speak  for 
a  consecutive  series  of  something  over  130  cases,  in  which  there 
have  been  no  complications  whatsoever.  Similarly,  in  experi- 
enced hands,  the  mortality  figures  in  the  critical  operations  for 
Graves'  disease  have  been  greatly  lessened. 

In  the  last  50  operations  in  our  hypophysial  series,  39  of  them 
having  been  transphenoidal  measures,  there  has  been  but  one 
fatality,  namely,  in  the  case  of  the  patient  operated  upon  a 
third  time  owing  to  a  continued  enlargement  of  the  growth. 
Aside  from  this  one  instance,  which,  as  the  autopsy  findings 
of  a  large  intracranial  extension  of  the  growth  showed,  was  an 
error  of  surgical  judgment,  the  experience  in  these  last  50  cases 
may  lead  us  to  expect  that  the  mortality  figures  in  these  cases 
can  be  lowered  to  2  or  3  per  cent. 


SNAPPING  HIP  (HANCHE   A   RESSORT; 
SCHNELLENDE  HUEFTE) 


By  J.  F.  BINNIE,  M.B.,  CM.  (Aberdeen) 

KANSAS   CITY,    MISSOURI 


Case  I. — J.  L.  K.,  male,  aged  twenty-four  years,  admitted 
to  General  Hospital,  November  19,  1912.  Four  years  ago  right 
hip  caught  between  two  railroad  cars  causing  antero-posterior 
crushing.  Was  treated  in  another  hospital  where  he  lay  in  bed 
five  months;  no  spHnts  were  used.  The  hip  was  useless  for 
almost  a  year.  After  recovery  he  was  capable  of  doing  light 
work. 

He  now  has  two  complaints:  (i)  A  marked  rubbing  pain  at 
the  crest  of  right  ilium  when  he  carries  a  heavy  weight.  This 
has  no  relation  to  the  occurrence  of  his  second  complaint: 
(2)  when  he  jumps  or  carries  a  heavy  weight  there  is  an  audible 
and  palpable  snapping  at  the  right  hip  which  he  attributes 
to  the  head  of  the  femur  becoming  dislocated  and  which  he 
can  produce  voluntarily. 

Examination.  When  the  patient  leans  slightly  to  the  right 
side,  the  tip  of  the  eleventh  rib  touches  the  iliac  crest,  causing 
a  painful  rubbing.     There  is  now  tenderness  at  this  point. 

This  position  of  bending  toward  the  right  is  often  assumed 
in  an  endeavor  to  prevent  snapping  of  the  hip  with  its  disagree- 
able sensation  and  feeling  of  weakness. 

When  sustaining  most  of  his  weight  on  the  right  foot,  knee 
extended,  if  the  patient  leans  toward  his  left,  a  thick  band  of 
tissue  can  be  felt  passing  from  the  lower  and  anterior  part  of 
the  trochanter  major  upward  and  backward  toward  the  iliac 
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crest.  On  extending  the  hip  this  band  slides  off  the  trochanter 
backward.  If,  now,  he  twists  himself  so  that  the  right  iliac  bone 
moves  forward  the  thickened  band  slips  forward  on  the  trochanter 
with  a  sharp  "snap"  which  is  palpable,  audible  at  several  feet, 
and  the  jerking  movement  of  the  band  is  quite  visible. 

If  the  band  is  held  backward  with  the  fingers  no  "snap" 
occurs.  The  motions  of  the  pelvis  which  have  been  described 
are  equivalent  to  marked  adduction  and  rotation  outward 
of  the  thigh.  In  the  recumbent  position  the  phenomenon  could 
not  be  produced.    X-ray  examination  was  negative. 

Diagnosis.  Snapping  hip.  November  20,  191 2.  Ether  anes- 
thesia. Longitudinal  incision  over  great  trochanter.  Corre- 
sponding incision  through  the  fascia  lata.  There  was  a  sausage- 
shaped  thickening  of  the  fascia  posterior  to  the  wound  and  to 
the  great  trochanter  (the  fascio-gluteal  tract  of  Heully). 

A  flap  of  periosteum  was  raised  by  longitudinal  incision  from 
the  femur  at  the  lower  part  of  the  trochanter  major,  and  the 
posterior  lip  of  the  incised  fascia  lata  was  sutured  to  this  and 
to  the  vastus  externus  muscle  near  its  origin.  The  anterior  lip 
of  fascia  was  sutured  to  the  posterior  in  such  a  manner  as  to 
slightly  overlap  the  original  line  of  suture.  The  skin  wound  was 
closed  and  the  limb  fixed  in  splints. 

The  patient  was  seen  a  month  after  operation  when  he  was 
able  to  work.  There  was  no  recurrence  of  the  snapping.  To 
the  patient  the  right  leg  now  feels  longer  than  the  left,  this  of 
course  being  due  to  his  abihty  to  straighten  the  pelvis.  The 
pain  and  rubbing  at  the  crest  of  the  pelvis  has  disappeared 
because  the  patient  no  longer  bends  over  to  the  right,  bringing 
his  eleventh  rib  into  contact  with  the  iliac  crest,  as  he  formerly 
did. 

Case  II. — F.  D.,  male,  aged  twenty-three  years.  April  20, 
1913.  Strongly  built  man.  About  seven  or  eight  years  ago 
patient  saw  another  boy  creating  interest  by  apparently  volun- 
tarily dislocating  his  hip  and  reducing  it  again  with  a  delectable 
snap.  He  admired  the  accomplishment  so  much  that  he  success- 
fully imitated  it.     There  is  no  disability  except  that  the  snap 
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is  apt  to  occur  involuntarily  when  he  lifts  heavy  weights.  The 
phenomenon  can  be  produced  on  both  sides.  The  following  is 
the  sequence  of  events:  Bears  weight  on  foot,  adducts  thigh 
(or  flexes  pelvis  to  opposite  side),  sHghtly  flexes  knee  and  then 
a  band  moves  from  behind  forward  over  the  trochanter  with 
a  sudden  jerk.  By  reversing  the  motions  at  the  hip  the  band 
jumps  back  again  to  its  retrotrochanteric  position.     The  snap 


Showing  relation  of  snapping  band  to  great  trochanter. 

both  when  the  band  moves  forward  and  backward  is  visible, 
palpable,  and  slightly  audible.  The  band  is  not  the  ilio- tibial 
band,  but  is  evidently  the  anterior  margin  of  the  gluteus  maximus. 
It  follows  an  oblique  Hne  from  about  an  inch  anterior  to  the  pos- 
terior superior  iliac  spine  downward  and  forward  to  the  outer 
surface  of  the  femur  five  inches  below  the  tip  of  the  great  tro- 
chanter.   This  is  the  location  of  the  band  just  as  it  is  ready  to 


472 


binnie:   snapping  hip 


make  its  forward  snap.     The  band  is  about  the  thickness  of  a 
forefinger. 

Thomson  and  Miles,  in  their  small  but  very  satisfactory 
Manual  of  Surgery,  ed.  1912,  write  of  snapping  hip  that  "it 
is  now  believed  to  be  due  to  the  tensor  fasciae  femoris  slipping 
backward  and  forward  over  the  trochanter." 

Perrin,  in  1859,  presented  to  the  Societe  de  Chirurgie  a  case 
which  he  considered  to  be  one  of  "voluntary  dislocation  of  the 
hip."  In  the  discussion  which  followed  it  was  clearly  shown 
that  no  dislocation  of  the  bone  was  present,  but  that  the  symp- 
toms were  due  to  action  of  a  muscle  or  band  of  fascia  gliding 
and  jumping  over  the  great  trochanter. 

Schoemaker  {Zeitsch.  f.Orthop.  Chir.,  1901,  viii,  444),  in  a  paper 
entitled  "Hysterische  Hiift-haltung,"  wrote:  "There  is  no  sub- 
luxation of  the  hip;  the  snapping  which  is  produced  by  slight 
movements  of  the  hip  ought  to  be  attributed  to  the  tense  fascia 
lata  passing  over  the  trochanter." 

Bayer  {Archiv.  f.  klin.  Chir.,  Ixxxii,  266)  was  the  first  to 
operate  successfully  for  snapping  hip.  In  his  case  he  made 
the  diagnosis  of  subgluteal  bursitis  (hygroma),  but  on  operation 
found  lax  connective  tissue  and  no  bursa  between  the  tendon 
of  the  gluteus  maximus  and  the  trochanter.  He  attributed 
the  symptoms  to  laxity  of  the  tendon  and  obtained  a  cure  by 
an  operation  similar  to  that  which  I  have  described. 

Frequently  "snapping  hip"  follows  or  is  the  result  of  trauma; 
but  Staffel  reports  that  he  had  been  telling  a  colleague  about  a 
case  of  voluntary  dislocation  of  the  peroneal  tendons  (common 
among  spirit  rappers),  when  the  colleague  replied,  "That  is 
nothing  at  all;  I  can  snap  with  my  hip,"  and  proceeded  to  show 
that  when  he  extended  his  hip  a  tendinous  band  of  fascia  sprang 
backward  over  the  trochanter  with  palpable,  audible,  visible 
snap. 

Staff  el  quotes  Zur  Veerth  as  follows :  "In  my  youth  I  had  often 
to  stand  for  a  long  time,  and  to  pass  the  time  was  accustomed 
to  produce,  as  I  then  thought,  a  dislocation  first  of  one  hip  and 
then  of  the  other.     Under  certain  conditions  the  imaginary  dis- 


I 


binnie:  snapping  hip  473 

location  occurred  easily  and  without  pain  but  with  an  audible 
and  palpable  snap  and  snapped  back  again  as  easily  and  pain- 
lessly. No  ill  results  followed  this  practice.  .  .  .  When  I 
became  a  medical  student  and  learned  more  about  dislocations 
I  changed  my  diagnosis  from  luxation  to  subluxation,  until 
forced  by  the  publication  of  recent  researches  to  discard  that 
idea  also  and  to  accept  the  explanation  that  the  phenomenon 
was  due  to  the  gliding  of  a  band  over  the  trochanter  major." 

These  two  cases  are  apparently  not  of  traumatic  origin  and 
certainly  there  was  no  disability  resulting.  In  both,  the  phe- 
nomenon was  evidently  due  to  the  passing  of  a  band  over  the 
trochanter,  or,  the  band  being  fixed,  to  the  passing  of  the  tro- 
chanter under  it. 

Ferraton  {Rev.  d'Orthopedie,  1905,  p.  45),  quoted  by  Heully 
and  others,  operated  on  a  recruit  under  local  anesthesia.  An 
oblique  incision  was  made  upward  and  backward  from  the  pos- 
terior border  of  the  trochanter  major  in  the  direction  of  the 
fibers  and  parallel  to  the  anterior  border  of  the  gluteus  maximus. 
The  anterior  fibers  of  the  muscle  were  penetrated.  Exposure 
of  the  trochanter  showed  no  lesion.  The  subgluteal  bursa  was 
normal.  Voluntary  flexion  of  the  thigh  provoked  a  "snap"  and 
at  that  moment  the  great  trochanter  was  seen  to  pass  under  the 
muscular  mass  composed  of  the  anterior  fibers  of  the  gluteus 
maximus.  If  the  muscular  mass  was  hooked  up  with  the  finger 
no  snapping  could  be  produced. 

Voelcker  {Beitrdge  z.  klin.  Chir.,  Ixxii,  619)  reported  a  case 
of  bilateral  snapping  hip. 

Right  side.  When  the  patient  lay  on  his  left  side  he  could 
produce  the  snap  on  the  right.    Local  anesthesia. 

Longitudinal  incision  behind  the  trochanter.  Division  of  the 
fascia  behind  the  palpable,  thickened  and  visibly  retracted  ilio- 
tibial  band;  exposure  of  the  subjacent  fibers  of  the  gluteus 
maximus  which  were  divided  in  the  fine  of  the  incision.  Snapping 
was  possible  after  division  of  the  fascia  but  not  after  division 
of  the  muscle.  A  mucous  bursa,  6  cm.  in  diameter,  was  seen 
lying  on  the  trochanter  and  excised. 
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Left  side.  Division  of  fascia  as  on  opposite  side.  The  gluteus 
maximus  was  united  to  the  iliotibial  band  by  a  strong  tendon 
which  received  fibers  from  the  gluteus  in  a  penniform  manner. 
As  soon  as  this  tendon  was  divided  snapping  became  impossible. 
No  suture  of  fascia  to  trochanter.    No  recurrence. 

Heully  reports  a  case  from  the  service  of  Prof.  Gross.  A 
solidly  built  man  fell  on  his  right  hip,  kept  on  at  work,  but  with 
pain  and  limping.  From  time  to  time  there  was  an  abnormal 
bruit  in  hip.  Six  months  later  he  had  stooped  to  pick  up  a 
weight;  when  he  was  straightening  himself  with  the  weight, 
he  felt  a  sharp  pain  in  the  hip  and  was  unable  to  stand  up  at 
once.  When  he  did  get  up  he  noticed  a  marked  crackhng  in  the 
hip.  Subsequently  when  he  carried  weights  he  had  to  bear  his 
weight  on  the  left  limb. 

Examination  when  the  patient  was  standing  showed  a  mus- 
cular prominence  apparently  due  to  the  tensor  fasciae  latae  and 
accentuated  by  a  depression  over  the  surface  of  the  trochanter 
major  which  made  the  right  iliac  region  appear  prominent.  The 
posterior  border  of  the  prominence  was  6  cm.  behind  the  anterior 
superior  spine.  The  same  muscular  prominence  was  seen  on  the 
left  side  and  played  no  role  in  the  production  of  the  symp- 
toms. 

On  active  flexion  of  the  hip  to  a  right  angle  the  following  phe- 
nomena occurred:  (i)  Under  the  skin  covering  the  lower  part 
of  the  trochanteric  depression  there  appeared  an  elliptical  promi- 
nence about  I  cm.  wide  and  3  cm.  long.  It  appeared  when  the 
flexion  reached  15°.  (2)  When  the  flexion  reached  about  45°, 
this  prominence  suddenly  glided  forward.  (3)  At  the  same 
instant  there  was  a  single  dry  bruit,  like  an  articular  crackle 
or  crepitation. 

Palpation  of  the  mobile  prominence  showed  it  to  be  a  firm, 
flattened  mass  continuous  with  a  band  which  went  obliquely 
upward  toward  the  iliac  crest.  The  firm  mass  was  6  cm. 
below  the  iliac  crest.  When  the  thigh  was  flexed  and  rotated 
inward  the  band  became  vertical.  The  phenomenon  only 
occurred  on  flexion  of  the  thigh  on  the  pelvis  or  vice  versa;  it 
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never  appeared  on  rotation  or  inclination  of  the  pehds.  It  was 
easy  to  determine  the  exact  position  of  the  mass  which  caused 
the  snap.  The  upper  border  was  easily  found  and  was  12  cm. 
from  the  anterior  superior  spine.  The  subtrochanteric  crest 
was  as  easily  made  out;  between  these  was  the  outer  surface 
of  the  trochanter.  On  flexion  an  elongated  mass  showed  up 
on  the  upper  part  of  the  thigh  on  a  vertical  line  passing  along 
the  posterior  border  of  the  great  trochanter.  The  inferior  ex- 
tremity of  this  mass  was  6  cm.  below  the  tip  of  the  trochanter, 
the  superior  extremity  reached  nearly  to  the  subtrochanteric 
crest.  When  flexion  attained  45°  it  suddenly  ghded  forward 
3  cm.  producing  a  noise  perceptible  at  a  distance.  When  flexion 
attained  90°  the  band  prolonging  the  mobile  mass  upward  was 
vertical,  at  45°  it  was  slightly  oblique  downward,  backward,  and 
inward. 

Operation  showed  that  the  upper  part  of  the  femoral  insertion 
of  the  gluteus  maximus  tendon  was  separated  for  about  i  cm. 
and  formed  a  prominence,  about  a  fingerbreadth  wide,  on  the 
deep  surface  of  the  muscle.  This  was  the  mobile  mass  which 
caused  the  snapping.  The  band  passing  upward  toward  the 
iliac  crest  consisted  of  the  anterior  border  of  the  muscle,  the 
fasciogluteal  tract.  By  passive  motion  it  was  possible  to  repro- 
duce the  snapping  and  to  ascertain  its  true  cause,  viz.,  undue 
mobility  of  the  tendon  of  the  gluteus  maximus.  Suture  of  the 
posterior  edge  of  the  wound  in  the  aponeurosis,  i.  e.,  the  portion 
of  the  fascia  united  to  the  muscle,  to  the  periosteum  of  the  tro- 
chanter, and  to  the  vastus  externus  led  to  cure.  Nelaton  imagi- 
ning that  the  trouble  was  due  to  an  atypical  subluxation  decided 
to  suppress  internal  rotation  so  as  to  prevent  the  great  trochanter 
from  moving  too  far  from  the  ischium.  He  dissected  a  flap 
as  large  as  the  index  finger  and  25  cm.  long  from  the  upper 
part  of  the  semitendinosus.  The  pedicle  of  the  flap  remained 
attached  to  the  ischium.  He  bored  a  hole  through  the  great 
trochanter  and  pulled  the  free  end  of  the  flap  through  the  hole 
from  the  digital  fossa  outward  and  sutured  it  to  the  periosteum 
on  the  outer  surface  of  the  bone.    The  flap  was  long  enough  to 
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permit  of  flexion  of  the  hip  but  prevented  rotation  inward. 
Result  good. 

Out  of  41  cases  of  snapping  hip  collected  from  various  sources 
16  appeared  due  to  trauma,  i  to  fatigue,  and  10  were  either 
congenital  or  the  result  of  practice.  In  the  rest  of  the  cases  the 
origin  was  doubtful,  some  of  the  patients  being  military  recruits 
unimbued  with  professional  enthusiasm,  others  workmen  seek- 
ing to  take  advantage  of  state  insurance,  and  some  in  which 
no  history  was  available. 

In  17  cases  there  was  a  varying  degree  of  disability,  in  12 
there  was  no  disability,  in  the  rest  there  was  doubt  as  to  dis- 
ability or  no  hisiory. 

Causes  of  Snapping  Hip.  The  following  are  some  of  the 
conditions  blamed  for  the  occurrence  of  snapping  hip: 

1.  Inflamed  serous  bursa.  It  may  be  remarked  that  bursitis 
has  been  diagnosticated  before  operation,  but  that  during 
operation  no  such  condition  has  been  found. 

2.  Malformation  of  the  joint  e.  g.,  enlargement  of  the  articular 
cavity;  increased  length  of  the  neck  of  the  femur;  increased 
prominence  of  the  trochanter  major. 

3.  Repeated,  involuntary,  tic-like  muscular  contractions. 

4.  Simple  voluntary  contraction. 

5.  Muscular  relaxation.  Kusnetzoff  and  Pupovac  think  vol- 
untary contraction  alone  is  incapable  of  producing  the  snap. 
True,  it  is  produced  during  voluntary  contraction,  but  this 
only  puts  the  real  cause  in  evidence.  To  Kusnetzoff  the  real 
cause  is  a  relaxation  of  the  gluteus  maximus  due  to  hemorrhage, 
while  Pupovac  says,  "I  admit  that  the  normal  fixation  of  the 
iliotibial  tract  is  destroyed  by  a  partial  tear  of  the  muscular 
fibers  behind  the  great  trochanter."  Bayer  thinks  trauma 
causes  laxity  of  the  gluteus  tendon  and  this  permits  the  fibers 
of  insertion  to  glide  over  the  trochanter  during  active  and 
strong  rotation  while  the  gluteus  is  contracted. 

Zur  Veerth  believes  that  a  contracted  gluteus  maximus  pre- 
vents "hanche  a  ressort;"  but  that  if  paralysis  weakens  the 
muscle,  if  a  tear  separates  its  transverse  fibers  from  the  iliotibial 
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band,  if  it  is  elongated  by  cicatricial  tissue,  then  a  sufficient 
amount  of  hip  flexion  determines  the  snap  when  the  iliotibial 
band  is  tense.  The  necessary  tension  is  obtained  by  lowering 
the  opposite  side  of  the  pelvis  (/.  e.,  adduction  of  the  thigh). 
He  writes,  ''Snapping  hip  is  caused  by  a  trauma  acting  on  the 
iliotibial  band  (cristofemoral  tract)  or  the  gluteus  maximus 
and  diminishing  its  contractile  power."  He  also  thinks  that 
anyone  who  can  voluntarily  relax  the  gluteus  maximus  is  a 
potential  hip  snapper. 

6.  Foreign  bodies  in  or  about  the  gluteal  bursa  have  been 
considered  causes. 

7.  Heully  in  a  very  elaborate  article  and  from  experiments 
on  the  cadaver  came  to  the  conclusion  that  in  traumatic  cases 
the  trouble  was  due  to  rupture  of  the  upper  part  of  the  femoral 
insertion  of  the  gluteus  maximus,  the  divided  tendon  remaining 
as  a  sort  of  knob  on  the  under  surface  of  the  muscle  which  still 
acted,  of  course,  by  means  of  its  aponeurotic  insertion.  The 
knob  of  tendon  sliding  or  bumping  back  and  forth  over  the 
trochanter  major,  according  to  Heully,  occasions  the  audible, 
visible,  and  palpable  snap. 

Heully's  explanation  does  not  account  for  the  numerous 
congenital  or  nontraumatic  forms  of  the  trouble.  The  writer 
has  twice  performed  Heully's  experiment  on  the  cadaver,  but 
found  it  impossible  to  produce  any  approach  to  a  snap  with 
the  knob-hke  stump  of  the  gluteus  tendon,  and  found  that  the 
finger  placed  between  it  and  the  bone  while  the  limb  was  ab- 
ducted was  not  even  pinched  to  any  marked  degree  when  the 
limb  was  then  adducted,  flexed,  and  rotated.  If,  however,  the 
finger  was  placed  between  the  lower  part  of  the  trochanter  and 
the  anterior  edge  of  the  gluteus  maximus  it  was  painfully 
pinched.  This  seemed  more  marked  after  than  before  the  tendon 
was  divided. 

Heully  noted  the  same  pinching  under  the  anterior  edge  of 
the  gluteus  maximus  (fasciogluteal  tract),  but  does  not  consider 
this  the  cause  of  the  snapping.  The  iliotibial  band  has  often 
been  described  as  the  band  which  passes  over  the  trochanter 
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with  a  snap,  but  it  is  situated  rather  too  far  forward  to  be  really 
culpable. 

The  fact  that  any  operation  which  fixes  the  anterior  margin 
of  the  gluteus  maximus  to  the  trochanter  and  to  the  vastus 
externus  is  successful  in  preventing  snapping  seems  to  show 
that  that  structure  is  the  culprit.  This  notion  is  strengthened 
by  Ferraton's  observation  that  when  he  hooked  up  the  fascio- 
gluteal  tract  with  his  finger  snapping  became  impossible.  Voelker's 
division  of  the  upper  fibers  of  the  muscle  gave  a  good  result 
probably  because  he  obtained  such  a  great  lengthening  of  the 
tract  that  no  tension  on  it  was  possible.  Possibly  rupture  or 
division  of  the  femoral  insertion  may  permit  a  retraction  up- 
ward and  backward  of  some  of  the  muscle  fibers,  enough  to 
cause  a  sausage-shaped  swelHng  of  the  muscle  about  its  anterior 
margin  and  so  increase  the  possibihty  of  the  peculiar  jumping 
of  this  tissue  over  the  trochanter  when  the  proper  movements 
are  made. 
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The  evolution  of  the  science  of  anatomy,  the  early  history 
of  which  is  involved  in  general  obscurity,  has  been  characterized 
by  important  and  controlling  conditions.  Recognized  by  the 
early  disciples  of  medicine  as  the  essential  foundation  upon 
which  the  correct  knowledge  of  the  science  of  medicine  should 
be  built,  its  study  became  at  the  earliest  period  of  time  the 
work  of  the  great  men  who  were  engaged  in  the  solution  of  the 
problems  of  life  and  the  treatment  of  the  disordered  functions 
of  the  human  body  which  indicated  states  of  disease. 

The  first  traces  of  the  science  are  found  among  the  Greeks, 
of  which  country  Hippocrates  (460  to  357  B.C.),  the  father  of 
medicine,  was  a  native.  While  he  was  not  in  a  strict  sense  a 
student  of  anatomy,  he  and  his  school  had  some  knowledge  of 
the  skeleton  and  of  the  larger  organs  of  the  body.  His  instruc- 
tions were  chiefly  medical. 

Two  great  epochs  mark  the  unfolding  of  the  science  of  anatomy 
and  give  character  to  its  development  and  growth:  These  are 
(i)  the  dissection  of  the  human  body  and  (2)  the  introduction 
of  the  microscope  as  an  aid  in  the  revelation  of  the  minute 
structure  of  the  tissues  and  organs  of  the  body. 

In  the  beginning  of  the  study  of  anatomy  the  superstitions 
of  the  ancient  religions,  which  were  in  a  degree  carried  down 


480      HEARS :    THE  EVOLUTION  OF  THE  STUDY  OF  ANATOMY 

through  several  centuries,  endowed  the  human  body  with  sacred 
properties,  which  prevented  its  use  in  the  study  of  anatomy, 
and  limited  the  knowledge  obtained  to  that  acquired  by  the 
dissection  of  the  lower  animals,  those  chiefly  of  the  mammalian 
type  and  especially  those  which  approached  the  structure  of 
the  human  body,  as  the  ape. 

Defective  as  was  this  method  of  investigation,  it  had,  however, 
its  great  value  in  laying  the  foundation  of  "  the  science  of  com- 
parative anatomy  and  the  elucidation  of  zoology." 

While  the  title  of  the  paper  presented  to  the  Association 
indicates  a  wide  field  of  discussion,  covering  many  centuries 
of  study  and  investigation,  largely  pioneer  in  character,  by  the 
great  men  who  laid  the  foundation  of  the  science  of  anatomy 
on  an  enduring  basis,  the  limits  of  prescribed  space  forbid 
more  than  a  brief  resume  of  the  gradual  steps  of  progress  which 
were  made  as  the  structure  of  anatomical  knowledge  was  built. 
It  is  rather  the  purpose  of  the  writer  to  record  the  names  of  the 
great  masters  who  have  laid  the  foundation  of  the  science  of 
anatomy  and  to  bring  into  view  certain  of  the  great  events 
which  marked  the  advance  and  which  so  importantly  deter- 
mined the  true  effort  to  achieve  accurate  results  and  to  dispel 
the  erroneous  speculations  of  earlier  anatomists. 

As  a  student  and  teacher  of  anatomy  for  many  years  during 
the  last  half  of  the  last  century,  the  writer  is  moved  to  place 
on  record  his  experience  in  certain  matters  relating  to  the 
methods  of  study  and  teaching  of  that  period  of  time.  In 
the  great  strides  of  development  and  growth  which  have 
characterized  every  department  of  the  science  of  medicine 
anatomy  has  had  a  part;  in  truth,  it  may  be  said  a  basic 
part,  since  from  its  unfolding  zoology,  comparative  anatomy, 
physiological  anatomy,  pathological  anatomy,  microscopic 
anatomy,  and  topographical  or  surgical  anatomy  have  taken 
origin.  These  divisions  all  have  a  relation  to  the  knowledge 
which  controls  conservation  of  health  and  the  conquest  of 
disease  in  one  way  or  another. 

Of  the  names  which  occupy  prominent  position  in  connection 
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with  the  early  history  of  anatomy,  that  of  the  great  philosopher 
and  naturalist  Aristotle  (384-322  B.C.)  is  preeminent.  His 
knowledge  was  gained  by  the  dissection  of  the  lower  animals — 
notably  apes — his  descriptions  were  most  accurate,  and  in  great 
measure  have  withstood  the  tests  which  later  investigations  have 
applied.  The  results  of  his  studies  were  recorded  in  a  treatise 
of  ten  bocks,  the  History  of  Animals  and  Parts  of  Animals. 

To  Erasistratus  (304  B.C.)  and  Herophilus  belong  the  credit 
of  having  been  the  first  to  dissect  the  human  body.  This  notable 
event  occurred  in  the  school  at  Alexandria  (285  B.C.)  during  the 
enhghtened  reign  of  the  Ptolemaic  dynasty,  which  patronized 
science  and  its  teachers  and  promoted  in  every  way  the  effort 
to  destroy  the  prejudices  of  ignorance  and  superstition.  With 
the  dissection  of  the  human  body  began  the  development  and 
growth  of  anatomy  as  an  exact  science. 

The  name  of  Celsus  should  not  be  omitted  at  this  place,  as 
he  was  one  of  the  most  distinguished  authors  of  antiquity  who 
cultivated  anatomical  knowledge. 

Following  Erasistratus  and  Herophilus  came  Claudius  Galen 
of  Pergamus  (131-201  a.d.),  who  was  not  only  an  anatomist 
by  reason  of  his  personal  work  and  investigation,  but  he  was 
also  the  common  depository  of  the  anatomical  knowledge  of  the 
day.  In  his  writings  he  placed  on  record  the  knowledge  of 
the  science  of  the  time  in  which  he  lived,  and  as  well  gathered 
and  stored  the  work  of  his  predecessors.  One  of  the  most  im- 
portant of  his  contributions  was  the  discovery  that  the  arteries 
contained  blood  and  not  air,  as  had  been  erroneously  believed 
and  taught,  which  beHef  was  instrumental  in  giving  the  name 
to  the  vessels  which  after  death  were  found  empty  (aer-terein, 
to  hold  air).  He  also  was  the  first  to  employ  vivisection  and  to 
make  experiments  on  living  animals.  He  records  two  instances 
in  which  "through  injury  or  disease  he  had  the  opportunity  of 
observing  the  movements  of  the  heart  in  the  human  body." 
His  "erroneous  physiological  speculations  with  regard  to  the 
circulating  apparatus"  were  generally  accepted  and  prevailed 
until  the  middle  of  the  seventeenth  century. 

Am  Surg  31 
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After  the  death  of  Galen  there  was  a  long  period  of  inactivity 
in  the  study  and  teaching  of  anatomy.  In  this  period  history 
records  a  temporary  cultivation  of  the  science  in  Asia,  which 
possessed,  comparatively  speaking,  Httle  value,  and  ended  in  the 
thirteenth  century.  In  this  century  a  revival  of  anatomical  inves- 
tigation took  place  in  Europe  in  the  University  of  Bologna,  Italy, 
already  celebrated  as  a  school  of  literature  and  law  in  the  twelfth 
century.  In  the  century  following  it  became  distinguished  for  its 
medical  teachers,  and  ''medicine  was  so  greatly  developed  as  to 
require  a  division  of  its  professors  into  physicians,  surgeons,  physi- 
cians for  wounds,  barber  surgeons,  oculists,  and  some  others." 
Anatomy  was,  however,  cultivated  chiefly  as  an  appendage  of 
surgery  and  its  principles  were  taken  largely  from  the  writings  of 
Galen.  In  the  fourteenth  century  the  University  of  Bologna  estab- 
lished an  era  of  distinction  in  medical  science  as  great  as  had 
already  been  obtained  in  law.  This  was  accomplished  through 
the  efforts  of  Mondino,  who  has  been  designated  the  father  of 
modern  anatomy.  He  was  the  first  to  dissect  and  demonstrate 
the  parts  of  the  human  body  in  the  female  subject.  His  knowl- 
edge of  the  heart  was  remarkably  accurate  and  "his  descriptions 
contained  the  rudiments  of  the  circulation  of  the  blood."  He 
destroyed  the  merit  of  this  distinction  by  asserting  his  belief 
in  the  erroneous  ancient  doctrine  that  the  left  auricle  contained 
"spirit  or  air"  generated  from  the  blood. 

At  the  close  of  the  fifteenth  century,  Alexander  Achillini, 
a  pupil  of  Mondino,  became  eminent  at  Bologna  in  cerebral 
anatomy.  He  was  the  first  to  describe  the  tympanal  bones, 
the  malleus  and  incus. 

At  the  beginning  of  the  sixteenth  century,  James  Berenger,  of 
Carpi,  flourished,  not  only  as  a  zealous  investigator  of  anatomy, 
"but  an  eminent  physician.  His  influence  as  a  physician  was 
such  that  he  calmed  the  fears  of  Europe  with  regard  to  the 
ravages  of  syphilis  which  raged  with  uncontrollable  virulence." 
He  claimed  that  he  had  dissected  over  one  hundred  human 
bodies,  a  large  number  for  the  period  of  time  in  which  he  hved. 
He  was  a  distinguished  author  of  treatises  on  anatomy,  the 
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first  to  describe  fully  the  various  tissues  of  which  the  body  is 
composed,  and  the  first  to  direct  attention  to  the  vermiform 
appendix,  so  well  known  today  from  its  pathological  importance. 
He  entertained  the  erroneous  opinion  of  anatomists  of  that  age 
with  regard  to  the  "spirit"  which  it  was  supposed  the  heart 
contained. 

Italy  for  a  long  time  retained  the  distinction  of  being  the 
home  of  the  most  eminent  anatomists  of  Europe.  In  the  six- 
teenth century,  France  began  to  take  position  in  anatomical 
investigations.  Embarrassed  by  the  prejudices  of  religious 
beliefs  it  was  difficult  if  not  impossible  to  obtain  human  bodies 
for  dissection,  and  the  bodies  of  the  lower  animals  were  used 
chiefly,  if  not  entirely,  in  practical  instruction.  The  anatomical 
opinions  of  Galen  with  their  errors  held  sway — Jacques  Dubois, 
known  by  his  Latin  name  of  Jacobus  Sylvius,  was  the  most 
distinguished  as  a  teacher  in  the  beginning  days  of  French 
anatomical  studies.  He  was  followed  by  Charles  Etienne,  who 
achieved  distinction  through  his  researches  into  the  structures 
of  the  nervous  system;  chief  and  important  among  these  was 
his  discovery  of  the  canal  through  the  entire  length  of  the 
spinal  cord. 

Two  circumstances  in  the  sixteenth  century  retarded  the 
advance  of  anatomical  science  by  the  French:  These  were 
"Extravagant  admiration  of  antiquity,  with  excessive  confidence 
in  the  writings  of  Galen,  and  the  general  practice  of  dissecting 
principally  the  bodies  of  the  lower  animals."  These  unfavorable 
conditions  were  chiefly  removed  by  Andreas  Vesalius  (1514- 
1564),  who  though  a  Fleming  by  birth  was  trained  in  his  early 
studies  in  France  under  Dubois.  Discouraged  by  his  efforts  to 
pursue  practical  anatomy  in  France,  owing  to  the  ban  placed 
upon  the  use  of  human  bodies  for  dissection,  he  went  to  Italy, 
and  before  his  twenty-second  year  he  was  requested  to  demon- 
strate publicly  in  the  University  of  Padua.  He  conducted  his 
studies  and  instructions  with  so  much  zeal  and  success  that 
before  he  was  thirty  years  of  age  he  became  a  professor  in 
three  universities,  Padua,  Bologna,  and  Pisa. 
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The  conditions  which  favored  so  greatly  the  pursuit  of  ana- 
tomical investigations  produced  an  illustrious  line  of  teachers 
in  Italy,  and  gave  it  an  eminence  beyond  that  possessed  by  any 
other  country.  Of  all  of  these  teachers  Andreas  Vesalius  stands 
preeminent  and  he  has  been  justly  denominated  the  founder  of 
the  science  of  human  anatomy.  He  not  only  rectified  the  errors 
of  ancient  anatomists,  but  established  on  the  solid  basis  of 
observation  the  true  elements  of  anatomical  science.  He  was 
the  first  "to  proclaim  openly  that  the  structure  of  man  should 
be  learned  by  the  inspection  of  the  human  body.  True  knowl- 
edge could  alone  be  obtained  by  the  study  of  this  the  only 
correct  authority,  the  body  of  man  itself."  In  1543  he  pub- 
lished his  great  work,  De  Humani  Corporis  Fabrica,  "the  first 
careful  and  complete  description  of  the  body  of  man  based 
upon  actual  observation."  The  opinions  thus  promulgated  by 
Vesalius  with  regard  to  the  dissection  of  the  human  body  and 
the  correction  of  the  errors  of  Galen  raised  great  opposition  and 
inspired  his  enemies  to  denounce  him  to  the  Inquisition.  He 
escaped  punishment  by  this  tribunal  through  the  intervention 
of  his  patron  and  friend,  Philip  II,  at  Madrid.  Returning  from 
the  Holy  Land,  whither  he  had  gone  in  the  fulfilment  of  a 
pledge,  he  met  a  tragic  death  by  shipwreck.  The  instructions 
and  example  of  Vesalius  produced  a  great  number  of  investi- 
gators of  anatomy  who  achieved  celebrity  and  by  whom  the 
science  was  advanced  and  relieved  of  its  errors.  Of  these  but  a 
brief  reference  can  be  made  to  those  whose  work  and  achieve- 
ments have  given  the  greatest  distinction,  and  have  shared 
with  Vesalius  the  merit  of  creating  the  science  of  human 
anatomy. 

The  first  who  claims  attention  is  Eustachius  (15  20-1 5  74), 
who  extended  greatly  the  knowledge  of  the  internal  ear,  de- 
scribing correctly  the  tube  which  is  known  by  his  name,  the 
"Eustachian  tube,"  the  muscles  of  the  malleus  and  stapedius 
and  the  complicated  arrangement  of  the  cochlea;  also  the 
anatomy  of  the  teeth  and  the  phenomena  of  first  and  second 
dentition. 


Fig.  2. — A  Printers'  Device.  Reproduction  from  a  wood-cut  on  the  title-page 
of  the  first  edition  (1543)  of  Andreas  Vesalius'  great  work,  De  Humani  Corporis 
Fabrica. 
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Columbus  (1523)  and  Fallcpius  (1548)  were  pupils  of  Vesalius. 
The  first  was  his  immediate  successor  in  Padua  and  later  became 
professor  at  Rome;  the  notable  features  of  whose  work  were  the 
tracing  of  the  course  of  the  blood  from  the  right  side  to  the 
left  side  of  the  heart,  and  giving  the  first  good  account  of  the 
ventricles  of  the  larynx. 

Fallopius,  professor  at  Pisa  and  later  at  Padua,  died  at  the 
age  of  forty,  leaving  behind  him  a  record  of  distinguished 
work,  perfecting  the  earlier  descriptions  of  the  internal  ear  and 
devoting  attention  to  the  organs  of  generation  in  both  sexes; 
he  discovered  the  utero-peritoneal  canal  which  bears  his  name, 
the  "Fallopian  tube." 

Varolius  (1545),  of  Bologna,  who  died  at  the  early  age  of 
thirty-two,  left  a  reputation  as  an  investigator  of  anatomy 
equal  to  that  of  the  most  eminent  of  his  contemporaries.  He 
introduced  a  new  method  of  dissecting  the  brain  and  greatly 
increased  the  knowledge  relating  to  that  organ.  The  ''pons 
Varolii"  commemorates  his  work  and  makes  his  name  famihar 
to  students  of  anatomy. 

Fabricius,  of  Aquapendente,  was  a  worthy  successor  of  the 
celebrated  teachers  of  the  anatomical  school  of  Italy.  He  labored 
to  make  anatomical  knowledge  more  accurate  and  to  relieve 
it  of  obscurity  by  researches  on  the  structure  of  animals  in 
general.  His  reputation  in  great  measure  rests  upon  his  dis- 
covery of  the  presence  of  the  valves  of  the  veins  in  the  venous 
system  of  the  extremities,  and  of  their  use.  They  had  been 
observed  by  other  investigators  but  their  use  had  not  been 
understood. 

With  Fabricius  the  long  line  of  illustrious  teachers  of  anatomy 
in  Italy  terminates.  *'The  discoveries  which  each  made  and  the 
errors  which  their  labors  rectified  cleared  the  way  for  the  dis- 
covery of  the  circular  motion  of  the  blood,  a  discovery  which 
exercised  the  most  powerful  influence  on  the  future  progress 
of  the  science  of  anatomy."  While  this  fact  had  been  obscurely 
conjectured  by  several  of  his  predecessors,  the  earliest  among 
them  being  Aristotle,  it  was  left  for  William  Harvey,  a  young 
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Englishman,  a  student  of  Fabricius  at  Padua,  to  demonstrate 
this  monumental  discovery  and  to  announce  its  truth  in  the 
year  1619,  which  truth  after  several  years  of  bitter  controversy 
was  accepted  by  "all  enlightened  and  unprejudiced  people  as 
explaining  many  facts  in  anatomical  structure  which  were 
either  unrecognized  or  misunderstood." 

Harvey,  as  he  himself  stated,  "taught  anatomy,  not  from 
books,  but  from  dissections;  not  from  the  suppositions  of 
philosophers,  but  from  the  fabric  of  nature." 

Next  in  value  and  importance  to  the  discovery  of  the  cir- 
culation of  the  blood  by  Harvey  was  that  of  the  lacteals  by 
Casper  Asellius,  in  1622,  professor  of  anatomy  at  Pavia,  who  in 
a  living  dog  was  able  to  trace  them  from  the  villous  membrane 
of  the  intestine. 

In  the  early  days  of  the  sixteenth  century,  Eustachius 
recognized  a  vessel  on  the  left  side  of  the  vertebral  column, 
connected  with  the  internal  jugular  vein,  which  in  1629  was 
described  by  Mentel  as  the  thoracic  duct,  and  the  connection 
of  the  lacteals  with  this  vessel. 

The  discovery  of  the  distinction  between  the  lymphatics 
and  the  lacteals  by  Jolyffe  and  Rudbeck,  with  the  tracing  of 
the  former  to  the  glands,  completed  the  history  of  this  part 
of  anatomical  science. 

After  this  the  study  of  the  minute  structure  of  the  tissues 
and  organs  engaged  the  attention  of  anatomists.  In  1654, 
Francis  Glisson  distinguished  himself  by  a  minute  description 
of  the  liver  and  stomach  and  intestines,  and  gave  his  name  to 
the  capsule  which  invests  the  liver,  the  "capsule  of  Glisson." 

In  the  early  days  of  the  seventeenth  century,  Thomas  Willis 
became  eminent  by  his  careful  researches  on  the  brain,  the  lungs, 
the  intestines,  the  bloodvessels,  and  the  glands.  He  was  the 
first  to  number  the  cranial  nerves  in  the  order  now  recognized 
by  teachers  of  anatomy. 

About  the  middle  of  the  seventeenth  century,  Leeuwenhoeck, 
the  Dutch  philosopher,  discovered  the  corpuscles  in  the  blood 
and  the  spermatozoa  in  the  seminal  fluid.     At  this  time,  also, 


HEARS :    THE  EVOLUTION  OF  THE  STUDY  OF  ANATOMY      487 

Malpighi,  of  Bologna  (1628-1694),  who  has  been  designated 
the  founder  of  minute  or  microscopic  anatomy,  discovered 
the  capillary  circulation  four  years  after  the  death  of  Harvey. 
He  also  described  the  minute  anatomy  of  the  skin,  the  kidney, 
and  spleen. 

The  work  of  Leeuwenhoeck  and  Malpighi  was  accompHshed 
by  the  compound  microscope,  which  had  been  used  as  early 
as  1625  in  Rome  to  study  the  organs  and  parts  of  the  bee. 
The  difficulty  in  overcoming  spherical  and  chromatic  aberrations 
in  this  instrument  compelled  a  return  to  the  simple  lens.  It 
was  not  until  1831-1832  that  these  difficulties  were  fully  over- 
come, and  the  compound  microscope  was  brought  to  a  high 
degree  of  perfection,  contributing  valuable  assistance  in  ana- 
tomical investigations,  not  only  by  immensely  increasing 
anatomical  knowledge  but  rendering  that  already  known  more 
accurate  and  precise. 

In  the  eighteenth  and  nineteenth  centuries  great  names  in 
microscopic  anatomy  appear.  Into  the  field  of  inquiry  previously 
occupied  by  Malpighi  and  others  came  the  illustrious  Virchow, 
whose  great  discoveries  "developed  the  idea  of  the  cellular 
structure  of  the  animal  organism  and  the  importance  of  cells 
in  the  performance  of  physiological  and  pathological  processes." 

Efforts  were  also  developed  to  study  the  minute  constitution 
of  tissue  by  the  combination  of  the  microscope  and  chemical 
agents,  notably  in  the  bones.  Clopton  Havers,  of  England,  who 
gave  his  name  to  the  minute  osseous  canals,  was  noted  for  his 
investigations  in  this  direction. 

Frederic  Ruysch,  who  was  professor  of  anatomy  at  Amsterdam, 
in  1665,  gave  a  new  impulse  to  anatomical  research  and  extended 
the  limits  of  the  science  of  anatomy  in  every  direction.  This 
was  accomplished  by  the  introduction  of  the  art  of  injecting 
the  tissues  and  organs  of  the  body  with  substances  which  were 
fluid  at  the  time  of  injection  but  which  became  solid  after  their 
deposit  in  the  parts  by  the  syringe.  By  this  means  the  arrange- 
ment of  minute  vessels  in  the  interior  of  organs  was  demon- 
strated and  the  art  was  carried  to  the  highest  perfection.    All 
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parts  of  the  body  were  subjected  to  this  method  of  exami- 
nation, and  the  discoveries  made  were  very  great. 

Passing  over  the  names  and  work  of  many  anatomists  of  dis- 
tinguished attainments,  among  them  Brunner  (1687)  (Brunner's 
duodenal  glands),  Peyer  (167 7-1 680)  (Peyer's  solitary  glands 
of  the  intestine),  Duverney  (1676),  Collins  (1685),  Vieussen 
(1684),  Valsalva,  Santorini,  Morgagni,  the  name  of  Albrecht 
von  Haller,  a  Swiss  (i 708-1 777),  claims  attention  as  one  of 
the  greatest  anatomists  and  physiologists  of  the  eighteenth 
century.  During  the  seventeen  years  he  was  professor  at 
Gottingen  he  dissected  and  carefully  studied  the  organs  of 
four  hundred  bodies.  The  results  of  this  work  were  published 
between  1746  and  1751  in  eight  numbers  of  very  beautiful  and 
accurate  engravings  representing  the  most  important  parts 
of  the  human  body.  He  verified  the  observation  that  in  the 
fetus  the  testicles  lie  in  the  abdomen  below  the  position  of  the 
kidneys,  and  that  congenital  hernia  may  follow  their  descent 
into  the  scrotum.  Among  his  most  valuable  contributions  was 
the  final  overthrow  of  the  doctrine  of  the  "animal  spirits"  which 
had  ruled  all  investigators  of  the  nervous  system  since  the 
days  of  Hippocrates. 

After  the  eminent  Haller  came  the  researches  of  three  men 
of  distinction,  Meckel,  Zinn,  and  Lieberkiihn,  who  recorded 
their  names  as  distinguished  in  investigations  relating  to  the 
brain,  the  eye,  and  the  intestine. 

In  1 746-1 75 1,  WiUiam  and  John  Hunter  appeared  as  inves- 
tigators of  anatomical  science.  The  first  was  distinguished  as 
the  first  great  teacher  of  anatomy  in  England,  the  second  as 
physiologist  and  surgeon  unrivalled  in  the  annals  of  medicine. 
Each  held  a  preeminent  position  in  anatomical  research.  John 
Hunter  was  especially  distinguished  as  a  surgeon  and  the  founder 
of  one  of  the  most  valuable  and  comprehensive  museums  which 
up  to  that  time  had  been  brought  into  existence.  Among  the 
many  contributions  to  anatomical  science,  the  demonstrations 
of  the  lymphatic  system  by  William  and  John  Hunter  must 
be  accepted  as  the  most  valuable.     Up  to  this  time  the  field 
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of  inquiry  had  not  been  explored  to  any  great  extent — many 
points  were  therefore  unknown.  The  doctrine  proposed  by 
William  Himter,  that  the  function  of  the  lymphatic  vessels  was 
that  of  absorption,  which  he  had  verified  in  man,  quadrupeds, 
and  birds,  was  a  great  step  in  the  progress  of  investigation. 

William  Hewson,  a  pupil  of  John  Hunter,  discovered  the  pres- 
ence of  lacteals  and  lymphatics  in  birds,  reptiles,  and  fishes, 
thus  completing  the  chain  of  evidence  with  regard  to  their 
function  as  absorbents.  He  also  divided  them  into  superficial 
and  deep  systems,  both  in  the  extremities  and  internal  organs, 
and  studied  the  intestinal  villi. 

In  1786,  Cruikshank  confirmed  the  doctrine  of  Hunter  that 
the  lymphatic  vessels  were  the  only  absorbents,  and  gave  a 
minute  account  of  their  coats  and  valves  and  of  the  lymphatic 
glands. 

In  the  latter  part  of  the  eighteenth  and  beginning  of  the 
m'neteenth  centuries,  great  perfection  in  anatomical  science  was 
attained.  This  was  manifested  by  the  improved  character  of 
the  systems  published  by  anatomists  and  by  the  great  advance 
made  in  the  knowledge  of  the  minute  structure  of  animal  tissues 
and  of  the  development  of  the  tissues  and  organs.  Conspicuous 
among  these  systems  were  those  of  Sommering,  Bichat.  and 
Portal.  That  of  Sommering  appeared  in  German  (1791-1796), 
then  in  Latin  (1794-1800),  again  in  German  (1800-1801). 
Between  1841-1844  it  was  republished  in  eight  volumes,  in 
Leipsic,  by  Bischoflf,  Henle,  and  others,  with  additions  and  a 
large  amount  of  new  and  accurate  information.  This  work  was 
the  most  elaborate  system  of  anatomical  knowledge  of  the 
date  of  its  publication  in  1844.  It  was  translated  into  the 
French  language  by  Jourdan  in  1844,  and  published  in  1846 
under  the  name  of  Encyclopedic  Anatomique. 

Following  the  system  of  Sommering  came  the  Analomie 
Generate  of  Bichat,  the  eminent  physiologist  and  surgeon;  also 
his  Analomie  Descripiive;  then  the  works  of  Portal  and 
Cruveilhier,  authors  of  great  distinction. 

Of  the  French  school  the  most  elaborate  work  was  that  of 
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Bcugery,  illustrated  by  large  and  beautifully  colored  plates  of 
parts  and  organs — medical,  physiological,  and  surgical  anatomy. 

Many  German  authors  published  works  on  anatomy;  among 
them  of  great  value  that  of  Joseph  Hyrtl,  a  Manual  on  Topo- 
graphical and  Surgical  Anatomy.  Henle's  work  was  also  very 
complete,  and  finished  in  1873. 

In  Great  Britain,  systematic  treatises  on  anatomy  were 
published  by  John  Bell,  Monro  3d,  Quain,  Sharpey,  and  others. 
Sir  Astley  Cooper  and  Sir  William  Lawrence  issued  works  on 
special  subjects. 

With  this  reference  is  ended  the  summary  of  the  history  of 
anatomy  from  the  comprehensive  treatise  in  the  ninth  edition 
of  the  Encyclopedia  Britannica,  contributed  by  the  eminent 
professor  of  anatomy  in  the  University  of  Edinburgh,  William 
Turner,  M.B.,  F.R.S.  His  masterful  exposition  of  the  whole 
subject  covered  completely  the  entire  field  of  inquiry,  collecting 
and  collating  all  knowledge  of  the  subject  up  to  the  date  of  his 
work.  This  valuable  treatise  with  that  of  other  authors,  embodied 
in  later  works  and  in  the  current  text-books  on  anatomy,  make 
any  effort  to  "evolve"  the  study  of  anatomy  in  this  day  and  at 
this  time,  a  reproduction  of  well-known  facts,  and  beyond  this 
endeavor  the  writer  had  no  intention;  his  motive  as  previously 
stated  was  to  place  on  record  information,  possibly  of  minor 
importance,  but  which  may  have  a  place  in  the  discussion  of 
surgical  subjects  which  cannot  avoid  a  close  and  ever-abiding 
relation  to  the  science  of  anatomy,  without  a  knowledge  of 
which  the  science  of  surgery  in  its  highest  development  cannot 
exist. 

As  has  been  stated,  the  great  advance  made  in  the  study  of 
the  science  of  anatomy  began  with  the  dissection  of  the  human 
body.  The  manner  in  which  bodies  have  been  obtained  for 
this  purpose  furnishes  an  interesting  chapter  in  recording  the 
progress  which  has  been  made. 

In  the  earlier  days  the  bodies  of  condemned  criminals  were 
given  for  the  purpose  of  dissection.  Until  authorized  by  law 
the  bodies  used  in  dissection  were  obtained  largely  by  stealth 
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from  places  of  sepulchre.  Those  who  practised  dissection  were 
socially  ostracized,  and  legal  enactments  were  directed  against 
them.  Later  the  commanding  position  of  those  who  devoted 
themselves  to  the  pursuit  of  anatomy  gradually  removed  the 
prejudices,  and  laws  were  enacted  giving  the  bodies  of  prisoners 
and  paupers  to  investigators  for  the  purpose  of  anatomical 
study. 

''Frederick  II,  Emperor  of  Germany  (12 15-1250),  is  said  to 
have  forbidden  any  one  to  practice  surgery  without  a  com- 
petent knowledge  of  anatomy,  and  to  have  provided  that  every 
five  years  there  should  be  held  at  Salerno  a  public  dissection 
to  which  physicians  from  all  parts  of  the  Empire  were  invited. 
The  senate  of  Venice  decreed  in  1308  that  a  human  body  should 
be  dissected  annually.  Philip  II,  of  Spain,  interrogated  the 
faculty  of  the  University  of  Salamanca,  then  the  leading  theo- 
logical school  in  Europe,  as  to  whether  dissection  was  permis- 
sible. After  due  deliberation,  a  reply  was  given  that  since  knowl- 
edge of  anatomy  is  useful  to  man  dissection  may  be  allowed." 

In  Great  Britain,  in  1827,  in  the  universities  and  medical 
schools,  dissection  was  made  compulsory  and  the  demand  for 
bodies  became  so  great  that  it  was  impossible  to  supply  it.  This 
condition  led  to  the  organization  of  a  body  of  men  known  as 
"resurrectionists,"  with  branches  in  every  large  city,  which 
supplied  the  needs  of  the  institutions  by  systematically  robbing 
graves.  Among  these  were  two  men  in  Edinburgh,  Burke  and 
Hare,  who  resorted  to  the  murder  of  poor  and  friendless  persons 
whom  they  enticed  into  their  dens,  killing  them  by  suffocation, 
and  selling  their  bodies  to  the  medical  schools  for  dissection. 
This  method  of  procedure  gave  rise  to  the  term  ''Burking," 
which  has  today  a  place  in  the  dictionaries,  and  describes  the 
condition.  Two  men.  Bishop  and  Williams,  practised  the  same 
method  in  London.  This  crime  was  stopped  in  Great  Britain, 
in  1832,  by  the  enactment  of  an  anatomy  act,  which  legalized 
dissection  and  under  restrictions  gave  available  material  to 
medical  schools  and  to  those  authorized  to  use  dead  human 
bodies  for  dissection.    In  1783,  in  the  State  of  New  York,  a  law 
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was  enacted  making  it  legal  to  dissect  the  bodies  of  executed 
criminals. 

It  is  suspected  that  until  recent  years,  when  in  our  own 
country  anatomical  laws  have  been  enacted  and  enforced  in 
several  of  the  States,  these  methods  were  employed  to  obtain 
bodies  which  were  sold  to  medical  institutions.  Grave-robbing 
was  the  usual  method  of  obtaining  bodies,  not  only  by  those  who 
made  a  business  of  it,  receiving  in  most  instances  large  sums  of 
money  in  order  to  compensate  the  parties  engaged  in  the  business 
for  the  great  risks  taken  and  the  hazardous  nature  of  their 
occupation,  but  also  in  small  communities  by  students  and  even 
professors,  whose  needs  for  anatomical  material  compelled  them 
to  resort  to  such  methods. 

These  excursions  have  been  in  several  instances  attended 
with  the  receipt  of  gunshot  wounds  by  those  engaged  in  the 
enterprise,  inflicted  by  officers  of  the  law  having  the  duty  to 
protect  cemeteries  from  such  illegal  invasions,  or  by  friends  who 
were  doing  guard  duty.  It  has  happened  also  that,  through 
ignorance,  the  bodies  of  persons  of  position  and  influence  in 
communities  have  been  resurrected  and  have  been  found  by 
relatives  and  friends  (whose  feelings  were  greatly  outraged  by 
this  violation  of  the  sacredness  cf  sepulchre)  in  the  dissecting 
rooms  of  colleges. 

A  notable  instance  of  this  character  occurred  in  one  of  the 
medical  colleges  of  the  West,  where  the  body  of  the  father  of 
a  most  distinguished  citizen,  occupying  a  high  place  in  the 
councils  of  the  Nation,  was  found  suspended  by  the  neck  in 
the  "lift"  of  the  anatomical  room  of  the  college. 

The  enactment,  soon  after,  of  an  anatomical  law  in  that  State 
stopped  the  business  of  the  resurrectionist  and  gave  inviolate 
protection  to  the  graves  of  all. 

When  the  writer,  quite  a  half  century  ago,  began  the  teaching 
of  anatomy  it  was  very  difficult  to  obtain  anatomical  material, 
and  the  cost,  owing  to  the  methods  which  were  employed,  was 
very  great.  On  one  occasion  a  resurrectionist  was  detected 
in  his  unlawful  acts,  was  arrested,  tried  in  court,  convicted,  and 
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sentenced  tc  a  term  of  imprisonment.  A  professor  of  anatomy 
in  a  medical  college,  who  was  regarded  as  an  accessory  after 
the  fact,  was  charged  with  conspiracy  in  the  acts  of  the  grave- 
robber,  was  arrested,  tried,  and  acquitted,  escaping  conviction 
by  a  narrow  margin.  Practically,  he  had  nothing  to  do  with 
the  acts  of  the  grave-robber;  he  simply  paid  for  bodies  deposited 
in  the  college  building,  with  the  source  of  which  he  did  not  con- 
cern himself.  Technically,  possibly,  he  was  particeps  criminis 
in  the  sense  of  being  a  "quasi  receiver  of  stolen  goods." 

This  case  aroused  great  interest  in  the  subject  of  obtaining 
dead  human  bodies  by  law  for  the  promotion  of  medical  science, 
and  the  teachers  of  anatomy  under  the  guidance  of  Dr.  W.  W. 
Keen  and  the  writer  took  active  measures  to  secure  the  passage 
of  a  law  of  this  character  in  the  State  of  Pennsylvania.  With 
great  care  and  under  legal  ad\4ce  an  act  was  drafted  and  pre- 
sented by  a  committee,  of  which  the  writer  was  a  member,  to 
the  State  Legislature,  then  in  session,  accompanied  by  a  petition 
pra}-ing  for  its  enactment. 

The  provisions  of  the  law  created  a  board,  consisting  of  the 
teachers  of  anatomy  and  surgery  in  the  medical  schools  and 
colleges  of  the  commonwealth,  which  board  after  organization 
was  to  have  entire  control  and  charge  of  the  receipt  and  dis- 
tribution of  all  dead  human  bodies  which  the  terms  of  the  law 
gave  to  it.  Each  teacher  of  anatomy  was  required  to  give  to 
the  Prothonotary  of  the  Court  of  Common  Pleas,  in  the  county 
in  which  he  resided,  a  bond  in  the  penal  sum  of  one  thousand 
dollars,  that  he  would  obey  the  provisions  of  the  law.  Traffic 
in  dead  human  bodies  was  punishable  by  fine  and  imprisonment. 

The  officers  of  all  municipal,  county,  and  State  institutions, 
having  charge  of  the  dead  bodies  of  those  unclaimed  by  blood 
or  marriage  relatives,  to  be  buried  at  the  public  expense,  were 
required  to  deliver  such  bodies  to  the  board  created  under  the 
law,  all  expenses  to  be  borne  by  the  board.  The  details  of  the 
conduct  of  the  business  of  the  board  as  to  the  distribution  of 
the  bodies  coming  into  its  charge  to  the  institutions,  schools, 
and  those  entitled  to  receive  them  was  provided  for  by  the  rules 
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adopted  by  the  board.  Exemptions  were  made  in  cases  of  old 
soldiers  and  certain  others. 

This  law  displaced  one  on  the  statute  books  of  the  State  which 
was  very  defective,  and  was  in  all  respects  correctly  drawn  so 
as  to  protect  the  community  and  to  promote  medical  science 
by  giving  in  well-ordered  manner  dead  human  bodies  for  ana- 
tomical and  surgical  purposes.  An  essential  feature  of  the  law 
was  the  prevention  of  the  traffic  in  dead  human  bodies  which 
had  existed  before  and  which  had  wrought  such  shameful 
acts  of  spoliation  of  the  resting-places  of  the  dead.  The  law 
of  1867,  displaced  by  the  act  of  1883,  was  limited  in  its  execu- 
tion to  two  counties  of  the  State,  and  gave  the  bodies  of  those 
who  had  no  friends  whose  feelings  could  be  wounded  by  their 
dissection.  In  1855  a  law  had  been  enacted  for  the  protection 
of  burial  grounds.  A  rigid  and  exacting  rule  of  the  board, 
requiring  that  a  certificate  of  death  made  and  signed  by  a 
reputable  practitioner  of  medicine  should  accompany  each 
dead  body,  made  it  impossible  for  any  bodies  to  be  delivered 
to  the  board  unless  under  proper  authority. 

Feeling  the  great  importance  of  the  introduction  of  the 
provisions  of  this  law  in  a  proper  manner,  the  writer  accepted 
the  position  of  executive  officer  of  the  board  created  by  it,  and 
for  several  years  was  interested  in  its  execution,  in  order  that 
all  who  were  entitled  under  the  law  and  who  had  complied  with 
its  terms  should  receive  an  equitable  distribution  of  anatomical 
material  and  at  a  cost  which  encouraged  the  liberal  use  of 
material  for  anatomical  and  surgical  purposes. 

He  was  interested,  as  one  of  the  features  which  attended 
the  supply  of  dead  bodies,  in  some  of  the  acts  practised  by 
relatives  who  offered  the  dead  bodies  of  members  of  their  families 
to  the  anatomical  board  in  order  to  escape  the  cost  of  interment. 
In  all  instances  a  certificate  of  death  by  a  known  reputable 
physician  was  required  and  the  full  consent  of  all  parties  related 
by  blood  or  marriage  was  demanded  to  be  placed  on  file  in  the 
records  of  the  board. 

One  instance  was  so  unique  in  its  character  that  a  brief 
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account  may  be  interesting  in  this  chronicle.  A  man  of  middle 
age,  well-dressed  as  to  hat,  gloves,  and  top-coat,  presented  himself 
at  the  office  of  the  board  on  one  occasion  and  inquired  whether 
the  Anatomical  Board  purchased  dead  human  bodies.  On 
being  informed  that  one  of  the  purposes  of  the  enactment  of 
the  anatomical  law  was  to  prevent  traffic  in  dead  human  bodies, 
he  stated  he  was  ignorant  of  the  law,  and  explained  his  reasons 
for  making  the  inquiry  to  be  a  desire  on  the  part  of  certain 
members  of  his  family  to  obtain  wearing  apparel  with  the  money 
received  by  the  sale  of  the  corpse.  He  was  informed  of  the  terms 
under  which  the  board  would  receive  the  body,  to  which  he 
agreed.  He  then  stated  that  the  body  which  was  to  be  delivered 
to  the  board  was  that  of  his  wife,  who  had  not  yet  died,  but  who 
was  ill  and  whose  death  was  expected  in  a  short  time.  With 
this  statement  he  departed,  and  in  three  weeks  returned  with 
the  information  that  death  had  occurred  and  requested  that 
the  undertaker  in  the  service  of  the  board  would  arrange  a 
"little  funeral"  at  his  house.  The  services  were  held  in  the 
home  of  such  character  as  belonged  to  well-to-do  people  and  the 
body  came  into  the  possession  of  the  board  without  any  expense 
to  the  mourning  family.  One  year  later  this  husband  of  frugal 
mind  died,  and  his  daughters  who  desired  to  be  adorned,  as 
stated  by  him,  their  father,  with  wearing  apparel  purchased 
with  money  derived  from  the  sale  of  their  mother's  dead  body, 
arranged  for  the  cremation  of  his  body  at  the  crematory  where 
they  had  been  informed  by  him  the  body  of  their  mother  had 
been  cremated  and  her  ashes  sacredly  in-urned.  By  tactful 
management  the  officers  of  the  crematory  accounted  to  the 
deceived  daughters  for  the  absence  of  the  urn  containing  the 
ashes  of  their  mother,  and  through  the  records  of  the  Muni- 
cipal Board  of  Health  traced  the  body  to  the  Anatomical  Board, 
which  had  in  due  order  distributed  it  to  the  anatomical  depart- 
ment of  one  of  the  medical  institutions  for  dissection.  The 
probate  of  the  will  of  this  devoted  husband  revealed  an  estate 
of  thirty  thousand  dollars.  No  suspicion  of  foul  play  was 
entertained  in  this  case,  the  death  certificate  signed  by  a  well- 
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known  physician  of  the  community,  stated  the  cause  of  death 
to  be  ''tuberculosis." 

Members  of  the  medical  profession  have  at  times,  by  last  will 
and  testament,  given  their  bodies  to  medical  institutions  for 
the  promotion  of  medical  science  by  dissection,  the  skeletons  of 
which  with  certain  organs  were  to  be  deposited  in  the  museum 
of  the  institution.  An  act  of  this  character  on  the  part  of  one 
of  the  most  eminent  medical  teachers  of  the  country  contributed 
his  skeleton  to  a  museum  which  has  become  in  process  of  time, 
by  many  valuable  additions,  a  most  important  department  of 
instruction  in  a  great  medical  school. 

In  one  of  our  cities,  which  for  many  years  has  been  a  centre 
of  medical  teaching  and  medical  authorship,  a  number  of  promi- 
nent members  of  the  medical  profession,  teachers,  and  authors 
some  years  ago  entered  into  a  pact  to  give  by  provision  of  their 
wills  to  a  museum  connected  with  the  medical  department  of 
a  university  their  brains  for  dissection  and  study.  Already 
a  number  of  brains  have  been  deposited  in  this  collection  and 
valuable  information  has  been  accumulated. 

The  preservation  of  dead  human  bodies  for  the  purposes  of 
dissection  has  been  an  important  part  of  anatomical  investigation. 
In  order  that  a  complete  dissection,  with  proper  study,  should 
be  made  it  was  necessary  that  the  body  should  be  preserved  in 
a  condition  as  nearly  natural  as  possible  for  an  indefinite  period. 
Not  only  should  putrefaction  be  prevented,  but  the  tissues  and 
organs  should  be  so  treated  as  to  retain  the  natural  color — that 
present  during  life — and  also  a  condition  of  flexibility  through 
which  the  normal  positions  of  organs  and  relations  of  parts 
were  maintained. 

The  earhest  accounts  recorded  with  regard  to  body  preser- 
vation after  death  are  found  among  the '  ancient  Egyptians, 
who  carried  the  art  of  embalming  to  a  high  degree  of  perfection. 
Two  reasons  were  assigned  for  this  practice:  (i)  the  scarcity 
of  wood  which  prevented  cremation,  and  (2)  the  impossibility 
of  maintaining  permanent  interment  in  the  ground  owing  to  the 
recurring  inundations  of  the  Nile,  and  consequently  the  occur- 
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rence  of  serious  unsanitary  conditions  by  disinterment  of  bodies 
in  states  of  putrefaction.  Religious  beliefs  with  regard  to  the 
resurrection  of  the  body  and  a  future  life,  it  is  stated,  have  also 
inspired  certain  peoples  to  preserv^e  the  embalmed  bodies  of 
their  dead  with  solicitude.  The  process  of  embalming  consisted 
in  evisceration  with  as  little  mutilation  as  possible,  the  brain 
being  removed  through  the  nostrils  by  a  bent  iron  implement, 
and  with  the  injection  of  drugs.  Various  medicaments,  notably 
arcmatics,  were  injected  into  the  cavities  and  the  body  immersed 
for  a  var\-ing  period  of  time  in  a  solution  of  natron. 

The  early  anatomists,  as  well  as  those  in  modern  times,  em- 
ployed various  methods  of  embalming.  William  Hunter  used 
essential  oils,  alcohol,  cinnabar,  camphor,  saltpetre,  and  pitch  or 
resin.  Tar,  salt,  asphalt,  Peruvian  bark,  camphor,  cinnamon 
and  other  aromatics  and  corrosive  sublimate  have  been  used; 
also  the  chloride  and  sulphate  of  zinc,  the  acetate  and  sulphate 
of  aluminum,  creosote  and  carbolic  acid. 

Before  the  occurrence  of  the  Civil  War,  and  some  time  after, 
the  methods  of  preservation  of  bodies  for  dissection  were  crude 
and  defective.  A  strong  solution  of  the  chloride  of  zinc  was 
injected  into  the  arteries,  using  either  the  acrta  or  femoral 
arteries  for  the  purpose,  and  the  bodies,  doubled  up,  were  placed 
in  large  casks  containing  alcohol,  the  price  of  alcohol  at  this 
time  making  it  a  fairly  economical  procedure.  When  wanted 
for  dissection  the  bodies  were  removed  from  the  casks  in  a 
state  of  rigidity  which  required  soaking  in  a  tank  of  water  for 
several  days  before  it  was  possible  to  restore  them  to  normal 
shape.  Then  a  solution  of  plaster  of  Paris  was  injected  into 
the  arteries  to  facilitate  their  recognition  in  dissection. 

When  the  cost  of  alcohol,  by  reason  of  post-bellum  taxes, 
became  prohibitive,  bodies  after  the  chloride  of  zinc  injections 
had  been  made  were  kept  in  tanks  containing  a  saturated  salt 
solution.  Bodies  injected  with  the  chloride  of  zinc  solution 
as  a  preservative  were  very  defective  for  dissection  purposes 
by  reason  of  the  bleaching  of  the  tissues  which  resulted  and  the 
tendency  of  the  parts  to  undergo  desiccation.     In  order  to 
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overcome   these  conditions   several  other  agents,  notably   the 
bichloride  of  mercury  and  carbolic  acid,  were  tried;  but  these 


Fig.  3. — Casks  containing  bodies  in  alcohol. 


Fig.  4. — Tank  containing  bodies  in  salt  solution. 
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failed  to  preserve  the  tissues  and  organs  of  the  bodies  in  a  fit 
condition  for  a  sufHcient  length  of  time  to  permit  complete 
dissection.  The  perfection  of  cadaver  preservation  for  anatomi- 
cal purposes  came  with  the  use  of  cold-storage  vaults,  in  which 
the  subjects  were  placed  and  kept  in  a  temperature  sufficiently 
low  to  prevent  putrefactive  changes — 40°  to  50°  Fahrenheit. 

To  the  agents  above  enumerated,  carbolic  acid,  creosote, 
alcohol,  saltpetre,  glycerin,  arsenate  of  soda,  and  formalde- 
hyde may  be  added  in  solution  and  thrown  into  the  arteries 
by  gravity.  The  color  of  the  tissues  is  not  changed  by  these 
agents,  and  the  cadaver  when  taken  from  the  refrigerator  and 
thawed  is  in  excellent  condition  for  dissection.  Instead  of 
plaster  of  Paris,  melted  wax  or  a  solution  of  starch  colored 
with  vermilion  may  be  used  to  fill  the  arteries  and  arterioles 
to  assist  in  their  dissection. 

The  methods  employed  in  disposal  of  the  remains  left  after 
dissection  of  bodies  have  varied.  Originally  they  were  thrown 
into  a  pit  and  a  solution  of  Hme  poured  in  so  as  to  promote 
destruction.  In  one  institution  the  most  reverent  care  is  taken 
of  the  bodies  and  of  the  remains.  The  bodies  are  brought  to 
the  institution  in  coffins,  in  which  all  portions  of  the  dissected 
remains  are  placed  and  every  care  to  preserve  the  identity  of  each 
body  taken.  The  institution,  in  a  burial  ground  owned  by  it, 
inters  the  remains  and  marks  the  grave  by  a  suitable  head- 
stone. The  modern  method  accomplishes  the  destruction  of  the 
remains  by  incineration  in  a  suitable  furnace. 

The  methods  of  teaching  anatomy  to  students  have  under- 
gone changes  which  have  kept  progress  with  the  development 
and  growth  of  the  science.  Since  the  time  when  Vesalius  "pro- 
claimed openly  that  the  structure  of  man  should  be  learned  by 
the  inspection  of  the  human  body,  true  knowledge  could  alone 
be  obtained  by  the  study  of  this,  the  only  correct  authority 
the  body  of  man  itself,"  and  Harvey  stated  that  "he  taught 
anatomy  not  from  books  but  from  dissections,  not  from  the 
suppositions  of  philosophers  but  from  the  fabric  of  nature," 
instruction   in  anatomy  has  been  conducted   by  teachers  by 
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lectures  illustrated  by  demonstrations  on  the  dissected  cadaver 
before  the  entire  class  of  students  with  practical  instruction  in 
the  anatomical  room;  the  students  in  sections  being  required 
to  dissect,  under  supervision  of  a  demonstrator,  the  entire  body 
and  to  be  submitted  at  intervals  of  time  to  an  examination  on 
the  work  which  has  been  done.  In  the  surgical  laboratory  the 
special  work  embraced  the  study  of  the  surgical  relations  of  the 
different  structures,  muscles,  bloodvessels,  and  nerves,  the 
knowledge  of  which  with  that  of  the  topographical  relations 
is  so  important  to  the  surgeon  and  constitutes  the  ground-work 
of  his  skill. 

As  the  structures  of  the  body  are  continuous  in  substance 
and  correlated  in  function  the  writer  has  always  felt  in  his  teach- 
ing that  the  one  intending  to  become  a  specialist  in  the  practice 
of  any  of  the  branches  of  medicine  should  receive  instruction  in 
anatomy  in  its  entirety.  Study  by  dissection  only  of  the  parts 
which  contained  the  organs  or  of  the  organs  themselves  which 
constituted  his  practice,  gives  the  specialist  a  very  imperfect 
knowledge  of  the  important  relations  the  component  parts  of 
these  organs  bear  to  the  general  structures  and  organs  of  the 
body  of  which  they  are  a  part.  Entertaining  this  opinion  he 
was  the  first  in  the  history  of  anatomical  instruction,  so  far  as 
he  knows,  to  require  that  students  in  dentistry  in  the  institution 
in  which  he  was  the  professor  of  anatomy  should  be  required 
to  receive  instructions  in  the  anatomy  of  the  entire  human 
body,  and  in  the  anatomical  laboratory  dissect  in  order  the 
entire  body.  Furthermore,  during  the  period  of  instruction 
the  student  was  submitted  to  periodical  examinations,  and  in 
the  final  examination  for  the  degree,  examination  on  the  entire 
subject  held  a  place  of  importance  and  of  value  in  same  respect 
as  that  of  the  special  subjects  taught.  It  is  not  possible  for  the 
purposes  of  intelligent  instruction  to  separate  special  organs  of 
the  body,  as  the  eye,  the  ear,  or  the  teeth,  and  their  associated 
parts,  from  the  rest  of  the  body,  or  to  destroy  their  important 
relation,  hence  the  importance  of  the  study  of  anatomy  by 
those  who  engage  in  the  practice  of  specialties. 
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In  the  early  days  of  the  writer's  experience  in  surgical  work 
importance  was  given  by  the  great  masters  to  the  necessity  of 
well-grounded  instruction  in  the  principles  of  the  science  of 
surgery — these  were  basic  in  character  and  preceded  instruction 
in  the  practise.  In  the  hands  of  the  true  surgeon  the  knife  is 
simply  an  instrument,  guided  by  the  knowledge  which  he  has 
acquired  of  the  morbid  conditions  which  involve  a  state  of  normal 
health,  or  by  progressive  development  which  jeopardizes  life. 
This  knowledge  is  gained  by  study,  investigation,  and  the 
lessons  of  experience.  The  study  of  the  etiology  of  disease 
claimed  earnest  attention  then  as  it  does  in  this  day,  when  by 
the  perfected  laboratories  of  research  and  the  faithful  devotion 
of  able  investigators,  the  quest  for  the  causes  and  the  agents  of 
relief  of  destroying  diseases  is  unremittingly  conducted,  and  the 
victories  achieved  in  the  contest  contribute  in  ever-increasing 
beneficial  results  to  the  well-being  and  welfare  of  the  human  race. 
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HOW    CAN    THE    SURGEON    IN    CIVH.    LIFE    BEST 
SERVE  HIS   COUNTRY  IN  TIME  OF  WAR 


By  CHARLES   F.  STOKES,  A.M.,  M.D.,  D.Sc,  LL.D. 

SURGEON-GENERAL,  UNITED   STATES   NAVY 


SYNOPSIS 


Surgeons  in  civil  life  in  doubt  as  to  where  they  can  serve  to  best  advantage 
in  time  of  war. 

The  medical  department  of  the  Navy  dependent  on  outside  assis.tance 
during  hostilities. 

The  armies  and  navies  of  the  world  invariably  unprepared  at  the  outbreak 
of  war. 

Early  enrolment  in  the  Naval  Medical  Reserve  Corps  imperative  in  order 
to  insure  preliminary  training. 

Battle  conditions  and  wounds  of  naval  warfare  described. 

Station  and  duties  of  the  civil  surgeon  enrolled  in  the  Reserve  Corps 
during  hostilities. 

When  international  complications  assume  menacing  propor- 
tions and  patriotism  banishes  class,  party,  and  sectional  strife, 
thrilling  the  manhood  of  the  nation  with  an  overwhelming  desire 
to  stand  by  the  colors,  each  untrained  individual  asks  himself 
how  and  where  he  can  serve  to  best  advantage.  In  these  hours 
of  national  stress  the  badly  balanced  are  prone  to  indulge  in 
hysteric  utterances  and  acts  that  merely  defeat  the  well-meaning 
aims  that  prompt  their  outbreaks. 

Military  preparedness  demands  of  the  Navy — for  which  alone 
I  am  qualified  to  speak — an  ability  to  strike  a  mighty  and  telUng 
blow  at  the  very  outset,  or  to  resist  a  vicious  assault  in  the  early 
days,  or  perhaps  hours,  of  an  international  strife.  It  is  plain 
to  be  seen  that  an  effective  navy  should  be  on  a  war  footing  at 
all  times.      Ships  cannot   be  built   nor  can  the  personnel  be 
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properly  trained  in  its  very  special  activities  after  the  outbreak 
of  hostilities.  The  medical  department  is  the  only  branch  of 
the  service  that  is  not  fully  equipped,  in  time  of  peace,  for  its 
responsibilities  in  time  of  war.  This  apparent  unpreparedness 
will  not  be  safe  until  the  Naval  Medical  Reserve  Corps  is  fully 
recruited  and  properly  instructed  in  the  very  important  humani- 
tarian activities  that  will  be  required  of  it.  In  the  early  days  of 
war  it  is  the  surgeons,  with  their  assistant  personnel  and  equip- 
ment, that  are  most  imperatively  needed.  The  physicians  play 
their  part  later  on. 

When  it  is  fully  reaHzed  that  a  vicious  blow  may  be  struck  at 
the  outbreak  of  hostilities,  and  that  the  naval  battle  of  the  future 
will  not,  in  all  probabiHty,  last  over  twenty  minutes,  and  further, 
that  we  may  have  25  per  cent,  of  casualties,  then  it  will  be  seen 
that  there  may  be  anywhere  from  ten  to  thirty  thousand  wounded 
on  our  hands,  accumulated  in  twenty  minutes,  a  situation 
unparalleled  elsewhere.  No  army  or  navy  has  yet  been  properly 
prepared  in  the  medical  department  for  its  responsibilities  in 
time  of  war.  It  is  to  you  patriotic  surgeons  that  we  turn  in 
time  of  national  stress  to  succor  the  wounded  and  to  save  your 
country  from  justifying  the  charge  of  apathy  and  indifference 
to  its  grave  humanitarian  responsibilities.  The  personnel  of 
the  regular  establishment  will  be  stationed  almost  to  a  man 
on  the  fighting  ships,  there  engaged  in  purely  military  duties. 

Before  outlining  in  detail  the  field  of  work  of  the  surgeons 
enrolled  in  the  Medical  Reserve  Corps,  let  us  consider  for  a 
moment  the  character  of  the  wounds  of  naval  warfare.  Our 
new  14-inch  guns  have  an  effective  range  of  about  fourteen 
miles,  and  we  now  fire  upon  moving  targets  at  a  distance  of 
nine  and  even  ten  miles  in  ordinary  battle  practice;  the  accuracy 
and  rapidity  of  fire  are  amazing.  Each  of  these  monster  rifles 
hurls  a  projectile  weighing  1400  pounds  (two-thirds  of  a  ton  of 
metal)  at  a  velocity  of  2900  foot-seconds  (about  one-half  mile 
a  second),  and  develops  a  muzzle  energy  of  66,000  foot- tons.  The 
powder  charge  for  the  14-inch  piece  weighs  between  350  and  400 
pounds,  and  each  monster  shell  carries,  as  well,  a  large  bursting 
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charge  of  high  explosive,  so  that  at  the  moment  of  impact  its 
destructive  effects  may.  be  as  far-reaching  as  possible.  The 
propelling  and  bursting  charges  of  powder  are  made  up 
of  nitroglycerin,  gun-cotton,  nitrocellulose,  and  a  deterrent, 
jdelding  largely,  as  products  of  combustion,  CO  and  NO2, 
both  dangerously  poisonous  gases,  which  have  further  compli- 
cated conditions  aboard  ship. 

From  the  foregoing  it  will  be  apparent  that  in  battle  we  shall 
have  powder  gases,  not  only  from  our  own  batteries,  but  from 
the  explosions  of  shells  hurled  at  us.  Probably  all  the  wounded 
will  be  more  or  less  poisoned  either  by  powder  gas  or  smoke,  a 
grave  menace  to  Hfe,  and  a  serious,  complicating  handicap  to 
mihtary  effectiveness.  That  the  seriousness  of  the  menace 
from  smoke  is  fully  appreciated  is  apparent  from  the  fact  that 
the  smokestacks  of  the  new  battleships  carry  thirteen  inches 
of  armor.  A  stack  perforated  low  down  or  between  decks  might 
drive  everybody  out  of  the  fire  room,  or  asphyxiate  all  serving 
there. 

From  the  composition  of  powder  gas  it  is  evident  that  we  shall 
have  two  types  of  poisoning:  one  resembhng  illuminating  gas 
poisoning,  the  other  irritative  in  its  effects.  Both  may  vary 
in  degree.  In  the  one  group,  in  mild  cases,  we  find  dilatation  of 
the  pupils,  impaired  vision,  a  fall  in  blood-pressure,  a  rapid 
heart  action,  and  possibly  some  mental  confusion.  A  larger 
dosage  of  powder  gas  may  lead  to  unconsciousness  and  death. 
As  the  complicated  structural  pecuKarities  of  our  battleship 
necessitate  the  employment  of  artificial  ventilation,  it  is  evident 
that  should  we  run  our  ventilating  system  during  battle  the  best 
ventilated  space  at  once  becomes  the  most  dangerous  from 
powder  gas  contamination.  After  the  battle  of  the  Sea  of  Japan, 
Russo-Japanese  War,  on  board  a  ship  that  had  run  its  ventilating 
system  during  the  fight,  every  person  in  one  compartment  was 
either  dead  or  unconscious.  It  is  probable  that  the  undue  pro- 
portion of  prostration  attending  shell  wounds,  formerly  attrib- 
uted to  shock,  is  really  due  in  part,  at  least,  to  gas  poisoning 
and  not  to  injury  alone. 
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Shells  are  masses  of  steel  with  conical  tips  containing  a  deto- 
nating mechanism  which,  on  impact,  ignites  a  bursting  charge, 
thus  disrupting  the  shell  into  scores  of  fragments  which  shower 
a  conical-shaped  area  from  this  point  onward  by  reason  of  the 
momentum  of  the  mass.  Objects  hit  by  oncoming  shells  are 
often  set  in  motion,  thus  becoming  secondary  missiles.  The 
shell  fragments  vary  in  size,  with  edges  generally  rough  and 
jagged,  are  of  relatively  low  velocity,  and  usually  so  hot  as  to 
sear  the  tissues.  The  battery  of  a  single  ship  may  throw  ten 
or  more  tons  of  metal  per  minute  against  the  side  of  another; 
the  accuracy  of  fire  these  days  justifies  the  belief  that  the 
percentage  of  misses  will  be  small. 

To  offset  this  offensive  development,  the  vitals  of  battleships 
are  placed  behind  heavy  armor,  and  all  objects  that  can  be  dis- 
pensed with,  which  are  likely  to  explode  shells  or  become  second- 
ary missiles,  have  disappeared.  The  so-called  basket  masts  of 
the  American  Navy  aim  to  withstand  shell  fire  without  falHng 
and  without  exploding  shells. 

From  the  nature  of  the  projectiles  thus  briefly  described, 
the  seriousness  of  the  wounds  of  naval  warfare  is  evident. 
Whole  limbs  may  be  torn  off,  disemboweling  may  take  place, 
or  the  entire  body  be  peppered  with  small  fragments.  As  the 
velocity  of  the  fragments  is  relatively  low,  lodgement  is  common, 
and  impact  against  bone  frequently  causes  splintering.  Prac- 
tically all  shell  wounds  are  infected  by  reason  of  their  extent, 
character,  and  contaminating  surroundings,  and  they  are  usually 
seared  as  well.  Burns  from  exploding  shells  and  fire  and  scalds 
from  damaged  steam  pipes  add  to  the  horrors  of  the  situation. 
A  detailed  consideration  of  these  injuries  is  beyond  the  scope 
of  this  paper.  Shell  wounds  involving  bones  and  the  nervous 
and  vascular  systems  teem  with  interest.  The  frequency  of 
traumatic  aneurysms  will  be  appreciated  when  it  is  known  that 
in  one  hospital  a  Japanese  surgeon  operated  upon  one  hundred 
and  ten  cases.  Head  injuries  are  varied  and  compHcated. 
The  number  of  deaths  from  drowning  equal  those  from  gun  fire. 

In  time  of  war  the  personnel  of  the  medical  department  of 
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a  battleship  carrying  a  thousand  men  would,  in  all  probability, 
be  three  surgeons  and  from  seven  to  ten  hospital  corpsmen,  with 
possibly  an  additional  detail  of  untrained  men  who  have  no 
other  battle  assignments.  The"  duties  of  these  indi\dduals  will 
be  to  keep  as  many  men  at  their  fighting  stations  as  possible. 
Any  attempt  to  undertake  operative  treatment  or  to  remove 
the  wounded  to  a  dressing  station  is  out  of  the  question  during 
action.    The  wounded  will  have  to  he  where  they  fall. 

If  the  casualties  reached  30  per  cent,  we  should  have  some 
three  hundred  and  thirty  killed  and  wounded  lying  about  the 
decks  of  a  single  ship.  The  medical  department  of  the  ship 
could  not  possibly  cope  with  this  situation  unless  it  received 
assistance  from  outside.  The  breakdown  would  lead  to  cruel 
and  unnecessary  suffering,  and  might  assume  the  proportions 
of  a  national  disgrace. 

The  assistance  from  wdthout,  just  alluded  to,  must  come  from 
properly  quahfied  surgeons  in  civil  life  who  have  previously 
been  enrolled  in  the  Medical  Reserve  Corps.  The  activities  of 
the  surgeon  in  civil  Hfe  are  purely  humanitarian;  he  is  a  citizen 
of  great  value  to  his  community.  If,  through  patriotism,  he 
offers  the  government  his  professional  skill  in  time  of  national 
stress,  it  is  perfectly  proper  that  his  Hfe  should  be  safeguarded  by 
service  under  the  red  cross,  in  order  that  he  may  be  reasonably 
sure  to  be  returned  to  his  community  and  resume  his  former 
activities.  Under  these  conditions  the  surgeon  in  ci\al  life — the 
enrolled  Medical  Reserve  Corps  Officer — could  render  most 
valuable  service  to  his  flag.  He  would  be  out  of  place  on  the 
fighting  ships  by  reason  of  his  lack  of  mihtary  training. 

I  have  devised  a  battle  plan  which  will  humanely  and  effi- 
ciently deal  with  the  compHcated  problem  of  caring  for  the  rapid 
accumulation  of  thousands  of  wounded.  In  describing  this 
scheme  in  a  paper  of  this  sort  it  is  deemed  best  to  omit  mihtary 
and  nautical  details. 

It  is  planned  to  charter  large  merchant  steamers  for  service 
during  hostilities,  and  to  so  remodel  them  that  each  will  be 
capable  of  caring  for  about  1000  wounded.    Each  one  of  these 
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ships  will  be  commissioned  under  the  red  cross,  and  thus  neutral- 
ized will  be  assigned  to  a  battleship  division  of  the  fleet. .  A 
division  of  the  fleet,  on  a  war  footing,  consists  of  four  ships. 
The  hospital  space  on  each  medical  transport  will  be  split  up 
into  four  parts,  each  part  being  allotted  to  a  ship  of  the  division. 
The  officers  of  the  Medical  Reserve  Corps  with  their  assistants, 
or  hospital  corpsmen,  will  be  assigned  to  the  medical  transports 
under  the  leadership  of  a  few  officers  of  the  regular  service. 
They  will  there  be  arranged  in  four  groups,  each  group  being 
assigned  to  the  care  of  a  particular  battleship  and  its  hospital 
space  on  the  medical  transport.  During  a  lull  in  battle,  or  after 
the  action  is  over,  the  younger  reserve  corps  officers,  with  their 
assistants  and  a  specially  prepared  paraphernalia  for  effecting 
rapid  occlusive  and  immobilizing  dressings,  will  be  put  on  board 
their  previously  assigned  battleships,  there  to  care  for  the 
wounded  on  the  firing  line. 

The  senior  reserve  corps  officers  remain  behind  to  prepare  for 
the  reception  of  the  wounded  on  the  medical  transports,  and 
afterward  to  act  as  consultants  or  operators,  as  the  case  may  be. 
Each  reserve  corps  officer  who  boards  a  battleship  should  have 
with  him  at  least  two  assistants  and  an  anesthetist  and  a  re- 
corder, as  well  as  the  equipment  alluded  to.  The  flow  of  wounded 
will  be  continuous  and  the  fleet  rapidly  cleared  in  case  renewal 
of  battle  is  contemplated.  It  will  be  seen  that  the  wounded 
will  be  handled  in  an  orderly  way  and  will  be  under  the  care 
of  the  surgeons  who  first  treated  them  at  the  firing  line  until 
they  are  finally  disposed  of  at  the  collecting  station,  or  sanitary 
base.  Each  medical  transport  will  be  equipped  with  the  neces- 
sary hospital  appurtenances  for  operative  procedures  and  other 
treatment,  as  well  as  for  diagnosis. 

The  plan  under  consideration  provides  for  a  large  sanitary 
base,  to  which  the  wounded  will  be  rapidly  transported,  each 
group  of  medical  reserve  corps  officers  going  on  shore  with  the 
wounded  under  its  care.  Accurate  and  most  valuable  data  will, 
no  doubt,  be  available  at  the  close  of  hostilities. 

It  is  often  necessary  to  care  for  the  enemy's  wounded,  which, 
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if  humanely  accomplished,  will  tend  to  an  early  resumption  of 
friendly  relations. 

It  is  believed  that  in  time  of  war  the  Navy  will  require  fully 
1000  officers  in  the  Medical  Reserve  Corps,  and  it  is  urgently 
requested  that  properly  qualified  physicians  and  surgeons  give 
this  matter  their  consideration.  Each  reserve  corps  officer  will 
be  asked  to  interest  from  eight  to  ten  assistants  who  would  be 
wilHng  to  serve  with  him  in  time  of  war.  These  hospital  corps- 
men  might  be  recruited  from  among  young  physicians,  operating 
assistants,  hospital  internes,  students,  or  hospital  orderlies.  An 
operator  might  thus  take  with  him  the  operating  team  with 
which  he  is  accustomed  to  work. 

It  will  be  too  late  properly  to  recruit  and  instruct  the  reserve 
corps  after  the  outbreak  of  hostiHties.  It  is  planned  to  give 
instruction  through  correspondence,  by  literature,  by  assign- 
ment to  the  Naval  Medical  School,  and  by  duty  in  the  ships  of 
the  fleet  for  brief  periods,  if  feasible. 


TWO    CASES    OF    ANEURYSM    TREATED    BY 
MATAS'  METHODS 


By  GEORGE   TULLY   VAUGHAN,  M.D. 

WASHINGTON,  D.  C. 


It  has  been  well  said  that  Matas'  operation  for  aneurysm  is 
the  most  important  method  for  treating  this  disease  which  has 
been  devised  since  Hunter,  in  1785,  improved  on  the  methods 
existing  previous  to  his  time  by  giving  to  the  world  "Hunter's 
operation." 

In  the  wonderful  progress  which  has  been  made  in  the  sur- 
gery of  the  bloodvessels  it  was  inevitable  that  some  better  way 
would  be  worked  out,  some  way  which  would  diminish  the  high 
mortahty  which  characterized  the  older  operations,  and  Matas 
struck  that  way  when  he  operated,  in  1888,  on  a  brachial 
aneurysm  by  intrasaccular  suture.  Since  that  time,  owing  to 
the  improvements  in  asepsis,  skill,  and  greater  knowledge  of  the 
possibilities  of  vascular  surgery,  but  especially  to  the  work  of 
Matas,  the  mortality  has  been  reduced,  for  example,  in  operations 
on  aneurysms  of  the  subclavian  artery,  from  73  to  16  per  cent. 
For  aneurysms  of  the  extremities  we  now  have  reliable  and 
reasonably  efficient  methods  of  operation,  but  for  those  of  the 
neck  and  great  cavities  of  the  body  the  means  are  yet  inadequate 
and  unsatisfactory.  Whether  the  future  will  bring  a  successful 
and  reliable  method  of  treating  aortic  aneurysms  in  the  shape  of 
gradual  occlusion,  by  Halsted's  bands,  or  the  resection  of  the 
aneurysm  and  the  implantation  of  a  section  of  sound  aorta 
from  cold  storage  or  otherwise,  or  some  other  yet  unknown 
method,  time  alone  can  tell. 
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I  wish  to  add  two  cases  to  the  number  of  those  treated  by  the 
Matas  methods.  In  Case  I,  it  became  necessary  to  change  a 
contemplated  reconstructive  aneurysmorrhaphy  into  one  of  the 
obhterative  kinds  combined  with  an  Anel  ligation,  on  account 
of  the  impossibility  of  controlHng  the  blood  in  tlie  sac. 

Left  Iliofemoral  Fusiform  Aneurysm;  Ohliter alive  Method; 

with  Ligation  of  the  External  Iliac  Artery;  Recovery, 

Death  Later 

Case  I. — S.  McC,  white,  male,  aged  twenty-nine  years; 
nativity,  Nebraska;  occupation,  laborer  and  soldier;  inmate  of 
the  Government  Hospital  for  the  Insane,  had  the  following 
history : 

He  deserted  from  the  army  and  was  arrested  and  sent  to 
prison,  where  he  developed  dementia  praecox  and  was  sent  to 
the  Government  Hospital  for  the  Insane,  August  30,  1906. 

The  aneurysm  was  first  noticed  the  following  November. 
Previous  to  its  discovery,  the  patient  had  complained  of  pain 
along  the  inner  side  of  the  ankle,  the  calf  of  the  leg,  and  over 
the  tumor.  There  was  no  history  of  injury,  and  he  denied 
having  had  syphilis,  but  confessed  to  the  free  use  of  alcohol 
and  tobacco.  The  patient  was  a  medium,  small,  well-built, 
and  fairly  well-nourished  white  man,  with  brown  hair,  blue 
eyes,  and  a  dull,  somewhat  depressed  facial  expression.  The 
apex  beat  of  the  heart  was  displaced  slightly  to  the  left  of  the 
mammary  line.  There  was  a  marked  systolic  murmer  heard 
with  greatest  intensity  at  the  apex,  transmitted  toward  the 
axilla  and  also  heard  at  the  angle  of  the  scapula.  There  was  also 
an  aortic,  diastolic  murmer  of  nearly  the  same  degree  of  intensity. 
Pulse  regular,  86  to  the  minute.  A  swelling  three  inches  long 
and  one  and  one-half  inches  in  width,  was  noticed  in  the  left 
groin.  There  was  an  expansile  pulsation  and  distinct  bruit. 
Antisyphilitic  treatment  was  tried  without  benefit,  the  aneurysm 
was  enlarging  and  it  was  decided  to  do  Matas'  operation  on  him. 
Under  ether  anesthesia,  December  19,  1906,  the  aneurysm  and 
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artery  above  and  below  were  exposed  by  an  incision  extending 
along  the  femoral  artery  upward  across  Poupart's  ligament, 
then  outward  to  the  other  side  of  the  inguinal  canal,  cutting 
through  the  muscles  and  stripping  up  the  peritoneum  until 
the  external  iliac  was  exposed  as  high  as  the  bifurcation  of  the 
common  iliac.  The  aneurysm  was  about  two  inches  long,  irregu- 
larly fusiform  in  shape  and  extended  above  and  below  Poupart's 
ligament.  The  iliofemoral  vein  was  closely  adherent  to  the  inner 
side  of  the  aneurysm,  too  close  to  dissect  free.  The  artery  was 
clasped  above  and  below  rubber  padded  forceps.  This  stopped 
pulsation,  but  on  opening  the  sac,  red  blood  flowed  out,  not  in 
jets,  but  in  a  free  and  steady  stream.  Attempts  were  made  to 
control  this  flow  by  pressure  beneath,  and  to  the  inner  and  outer 
sides,  thinking  it  might  come  from  a  collateral  branch,  but  with- 
out effect.  So  the  walls  of  the  sac  were  sutured  together  and  then 
turned  in  by  a  second  row  of  catgut  sutures.  The  external  iliac 
artery  was  ligated  with  kangaroo  tendon  about  one  and  one-half 
inches  above  the  sac,  and  the  wound  was  closed.  No  pulsation 
in  the  arteries  of  the  foot  could  be  felt  at  the  close  of  the  oper- 
ation. The  entire  extremity  was  wrapped  in  cotton  and  the 
foot  elevated.  The  leg  and  foot  kept  warm,  but  no  pulsation 
could  be  felt  until  fifteen  days  after  the  operation  (January  3), 
when  it  was  felt  in  both  tibials  at  the  foot.  The  patient  made 
an  uneventful  recovery  from  the  operation,  but  died  about  three 
months  later  (April  9),  from  disease  of  the  heart.  Through 
the  courtesy  of  Dr.  Wm.  A.  White,  I  was  able  to  get  a  report  of 
the  necropsy  which  is  given  below.  It  will  be  noted  that  another 
aneurysm  was  discovered,  situated  on  the  superior  mesenteric 
artery. 

Necropsy:  External  Examination.  The  body  is  that  of  a 
white  man,  fairly  well  nourished.  The  skin  is  slightly  jaundiced. 
There  is  a  punctiform  eruption  of  the  face  and  neck.  There  is 
a  large  scar  in  the  left  iliac  region,  the  result  of  an  opera- 
tion. 

Internal  Examination:  Inspection.  Skull  is  broad  in  front; 
sutures  persistent  in  frontal  region.     The  skull  is  rather  dense 
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and  thicker  than  the  average.  Dura  is  normal.  There  are 
pleuritic  adhesions  on  the  left  side.  There  is  an  increase  of 
pericardial  fluid.  The  abdominal  fluid  is  also  much  increased 
and  is  bile-stained. 

Dissection:  Thoracic  Cavity.  Lungs  are  edematous  and 
russet  color.  The  posterior  portion  of  the  right  shows  some 
small  hemorrhages.  Right  lung  weighed  600  grams,  left  lung 
660  grams. 

Heart.  Weight,  500  grams.  Is  much  dilated.  The  tricuspid 
opening  admits  four  fingers.  The  pulmonary  valves  are  normal. 
The  anterior  wall  of  the  right  ventricle  shows  yellow  patches, 
probably  indicating  some  disease  of  the  muscle.  The  aortic 
valves  are  almost  destroyed  by  a  warty  endocarditis.  Two  of 
the  valves  are  perforated  and  must  have  been  useless.  The 
mitral  opening  admits  three  fingers  and  shows  very  little  disease. 

Aorta.  This  vessel  is  rather  small,  its  walls  are  thin,  there  is 
no  arteriosclerosis;  the  only  abnormal  appearance  seen  is  a 
whitish  deposit  in  the  intima,  probably  a  fatty  infiltration.  The 
lesion  is  situated  in  the  thoracic  and  abdominal  portions  of  the 
vessels.  On  the  superior  mesenteric  artery  at  the  origin  of  its 
principal  branches  is  a  small  sacculated  aneurysm  about  one  and 
one-half  inches  in  general  diameter.  This  aneurysm  is  filled 
with  clots,  but  the  circulation  has  been  kept  up  by  the  open 
lumen  of  the  vessel  posteriorly,  and  all  the  branches  are  pervious. 

The  aneurysm  which  has  been  the  seat  of  operation  was 
examined,  and  at  the  site  of  the  operation  it  was  extremely 
difficult  to  trace  the  vessel,  so  obliterated  had  it  been  by  in- 
flammatory changes.  The  vessel  from  the  ligature  to  the  origin 
of  the  internal  iliac  artery  was  filled  by  a  tough  partially  adherent 
clot.  The  demonstration  of  the  collateral  circulation  was  too 
diflicult.  and  was  not  done. 

Abdominal  Cavity:  Liver.  Weight,  2160  grams.  This  organ 
is  enlarged  and  shows  a  marked  nutmeg  appearance,  with  an 
irregular  distribution  of  the  blood  (acute  stage  of  passive  hyper- 
emia). The  gall-bladder  contains  about  30  c.c.  of  thick,  dark, 
ropey  bile.  • 

Am  Surg  33 
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Kidneys.  Are  edematous.  The  cortex  is  wide  and  relatively 
paler  than  the  pyramids.  The  capsule  adheres  slightly  leaving 
a  few  pits  over  the  surface  which  are  not  easily  explained. 
Both  are  in  the  same  condition.  Weight  of  left  kidney,  190 
grams.    Weight  of  right  kidney,  170  grams. 

Spleen.  Weight,  410  grams.  It  is  much  enlarged.  The 
pulp  is  soft  and  full  of  blood,  the  result  probably  of  infarctions. 
The  organ  is  adherent  to  parts  in  its  vicinity. 

Cranial  Cavity:  Brain.  Weight,  1580  grams.  Is  rather  pale. 
The  arteries  are  not  diseased.  The  right  posterior  communi- 
cating artery  is  large.  The  corresponding  posterior  cerebral  is 
small.  The  anterior  cerebral  of  the  right  side  and  the  anterior 
cerebral  of  the  left  are  large.  Both  efficient  anterior  cerebral 
arteries  come  from  the  same  side  and  are  distributed  as  usual. 
On  the  right  side  the  posterior  inferior  cerebellar  is  absent,  its 
place  taken  by  the  anterior  inferior  cerebellar. 

The  absence  of  any  arteriosclerosis  and  the  presence  of 
localized  aneurysmal  dilatations  of  the  aorta  lead  to  the  con- 
clusion that  the  condition  must  have  been  due  to  syphilis. 
The  liver  was  not  scarred  and  there  were  no  other  signs  of 
syphilis. 

Popliteal  Aneurysm;  Right  Side;  Reconstructive  Method; 
Recovery 

Case  II. — February  26,  19 10.  J.  E.,  male,  colored,  aged 
forty  years;  nativity,  Virginia;  occupation,  laborer.  Admitted 
to  Emergency  Hospital. 

History.  Patient  has  had  pain  in  the  right  knee  for  about 
one  year,  but  did  not  know  the  cause  of  the  trouble.  Exami- 
nation revealed  a  swelling  about  the  size  of  a  hen's  egg  in  the 
popliteal  space,  a  little  external  to  the  median  hne,  pulsating 
slowly — the  pulsations  being  arrested  by  pressure  on  the  femoral 
artery  at  the  pelvis. 

Under  morphine-atropine-ether-anesthesia,  an  incision  was 
made  over  the  swelling,  exposing  the  sac  and  the  artery -above. 
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At  the  lower  end  of  the  sac  a  second  aneurysm  was  found,  about 
half  the  size  of  the  first,  oblong  and  separated  from  it  by  a  con- 
striction, see  figure.  During  the  dissection  the  pulsation  in  the 
large  sac  suddenly  ceased  and  on  opening  it,  in  addition  to  the 
old  laminated  clot  which  partially  filled  the  sac,  another  clot 
of  bright  red  color  was  found  filling  the  sac  and  evidently  the 
cause  of  the  arrested  pulsation.  It  had  formed  during  the  pro- 
cess of  uncovering  the  vessels  above  and  below  in  order  that  the 
blood  current  might  be  controlled  during  the  operation  of  sutur- 
ing the  sac.    The  blood  current  was  controlled  by  a  rubber  tube 


Side  view.     Dotted  lines  indicate  sutures  restoring  arter>'  to  normal  size. 


passed  around  the  artery  above  and  clamped  with  hemostats, 
the  sac  was  incised,  the  clots  turned  out,  and  the  cavity  wiped 
clean.  The  walls  were  then  turned  in  by  continuous  sutures  of 
No.  I  chromic  catgut  as  shown  by  the  dotted  fine  in  the  figure — 
thus  restoring  the  original  lumen  of  the  vessel.  A  second  row 
of  sutures  was  added  turning  in  an  additional  coat  over  the 
first.  Blood  was  allowed  to  run  through  by  relaxation  of  the 
rubber  tube,  and  as  there  was  some  leaking  a  third  row  of  sutures 
was  added  along  both  sacs  and  a  fourth  row  over  the  larger 
sac,  in  order  to  dispose  of  its  coats.     Feeble  pulsation  in  the 


5i6      vaughan:  aneurysm  treated  by  matas'  methods 

artery  below  could  be  felt  after  the  conclusion  of  the  operation. 
Wound  in  skin  closed  with  catgut.  Patient  was  put  to  bed  with 
leg  wrapped  in  cotton  and  elevated.  No  pulsation  could  be 
felt  in  the  foot. 

Next  day  (February  27)  feeble  pulsation  could  be  felt  in  the 
dorsalis  pedis  artery  and  the  patient  was  doing  well. 

February  28.  Patient  doing  well,  foot  and  leg  warm,  but 
no  pulsation  could  be  felt  in  the  foot  or  leg.  No  pain,  only 
a  slight  feehng  of  numbness  in  the  leg  and  foot. 

March  5.  First  dressing,  primary  union.  No  pulsation  in 
foot,  but  it  is  as  warm  as  its  fellow  and  the  patient  is  quite 
comfortable. 

March  13.     Permitted  to  sit  up  in  a  chair;  condition  same. 

March   19.     Wound  healed;  condition  of  circulation  same. 

Discharged,  recovered. 

When  last  heard  from,  about  one  year  later,  the  patient  was 
apparently  well. 
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SARCOMA   OF   THE   CHEST  WALL 


By  F.   B.   LUND,   M.D. 

BOSTON,    MASSACHUSETTS 


Opeil\tions  for  tumor  of  the  chest  wall  have  always  been 
among  the  comparative  rarities  of  surgery. 

Tumors  of  the  chest  wall,  ribs,  and  sternum  may  be  divided 
into  primary  tumors:  fibroma,  chondroma,  sarcoma,  and  their 
combinations;  and  secondary  tumors :    sarcomas  and  carcinomas. 

The  primary  tumors  are  of  considerably  greater  interest.  The 
diagnosis  is  ordinarily  very  simple,  and  reduces  itself  merely  to 
the  existence  of  the  tumor.  Pathologically,  they  are  chondromas, 
chondrosarcomas,  osteosarcomas,  or  mixed  tumors.  The  growth 
is  always  about  the  same.  They  appear  almost  always  at  about 
the  middle  of  the  thorax  (Molimard) .  In  39  cases  in  which 
the  position  was  accurately  indicated,  the  tumor  was  located 
only  3  times  on  the  first  rib  and  6  times  on  the  second.  They 
are  more  apt  to  be  located  on  the  sixth,  seventh,  and  eighth 
ribs.  They  appear  over  the  rib  on  either  side,  and  usually  involve 
the  rib  above  and  the  rib  below.  In  those  39  cases,  Molimard 
found  one  rib  involved  only  9  times;  two  ribs,  6  times;  three 
involved  15  times;  and  seven  ribs  involved  4  times.  While 
spreading  onto  the  ribs,  the  tumor  mass  ordinarily  does  not 
attack  the  skin  or  the  muscles. 

For  a  long  time  usually  the  tumor  expands  first  outside  the 
chest,  so  that  the  intercostal  vessels  and  nerves  are  not  affected. 
Occasionally,  the  growth  of  the  tumor  inward  is  attended  by  great 
pain  due  to  involvement  of  the  intercostal  nerves.  At  first  the 
nerves  are  lifted  up,  but  finally,  both  vessels  and  nerves  are  sur- 
rounded by  the  tumor.   The  tumor  does  not  invade  the  lymphatics, 
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but  extends  by  direct  growth  along  the  intercostal  space  forward 
toward  the  sternum  and  backward  toward  the  posterior  end  of  the 
ribs.  Sometimes  the  vertebral  bodies  may  be  attacked  without  its 
being  seen  on  the  outside.  After  expanding  for  a  certain  length 
of  time  on  the  outside,  these  tumors  extend  inward  and  project 
into  the  intercostal  space.  The  pleura  over  them  is  thickened 
at  first,  and  finally  invaded  by  the  tumor.  The  visceral  pleura 
is  rarely  involved  because  the  tumor  does  not  become  adherent 
and  extend  over  to  the  lung.  The  lung,  as  in  the  cases  reported 
in  this  paper,  may  be  deeply  indented  by  the  tumor  without 
becoming  adherent  to  the  pleura.  In  rare  cases,  adhesion  of 
the  visceral  pleura  and  invasion  of  the  lung  does,  however, 
take  place.  Numerous  authors  have  reported  removal  of  a 
portion  of  the  lung  in  the  removal  of  these  tumors,  among 
whom  may  be  mentioned  Voutier,  Tropinow,  Sedillot,  Helferich, 
and  others.  Nevertheless,  the  direct  invasion  of  the  lung  by 
the  tumor  even  when  the  lung  is  adherent  is  rare.  Invasion  of 
the  pericardium  also  is  rare,  but  extensions  to  the  diaphragm 
are  more  common. 

The  dangers  attendant  upon  the  opening  of  the  pleura  in  the 
early  days  were  very  great.  Of  the  very  few  cases  reported  in 
literature  in  the  preaseptic  period,  almost  all  died.  If  they 
survived  the  hemorrhage  and  shock  of  a  formidable  operation 
with  opening  of  the  pleura,  they  died  of  infection;  and  in  the 
early  days  of  the  antiseptic  method,  they  began  to  die  of  carbolic 
acid  poisoning.  Naturally,  tumors  of  the  chest  wall  were  allowed 
to  attain  a  great  size  before  the  danger  of  an  operative  attack 
was  thought  to  be  justified,  and  the  mortality  of  the  operative 
cases  was  high.  The  shock  of  operating  upon  the  chest  wall  is 
great  in  proportion  to  that  in  other  parts  of  the  body:  (i) 
Because  of  the  interference  with  respiratory  rhythm;  (2)  the  near- 
ness of  the  heart  and  great  vessels,  and  (3)  most  important, 
to  the  fact  that  when  the  pleura  is  widely  opened  there  is  inter- 
ference with  respiration  and  circulation  on  account  of  the  sudden 
collapse  of  the  lung.  The  collapse  is  due  to  the  altered  condi- 
tions of  pressure.    The  mediastinum  with  its  great  bloodvessels 
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and  nerves  is  deflected  to  the  opposite  side — less  in  man  than 
in  animals,  it  is  true,  but  enough  to  be  a  cause  of  severe  shock. 

If  these  untoward  conditions  be  overcome,  there  is  the  danger 
of  infection  in  the  pleural  cavity,  especially  if,  as  was  usually 
the  case  when  drainage  was  employed,  the  lung  was  left  col- 
lapsed at  the  end  of  the  operation  so  that  the  closure  of  the 
cavity  was  impossible,  and  empyema — bad  enough  in  any  case, 
but  worse  still  when  attacking  a  patient  whose  lymphatic 
spaces  had  been  opened  up  b}-  an  extensive  and  mutilating 
operation — was  almost  certain  to  follow. 

Asepsis,  modern  instruments,  and  improved  technique  have, 
however,  of  late  years  gradually  diminished  the  dangers  of 
hemorrhage  and  infection;  while  during  the  last  fifteen  years, 
the  improvements  in  our  methods  of  maintaining  the  expansion 
of  the  lung  during  the  operation  by  positive  pressure.  Fell- 
O'Dwyer  apparatus,  the  positive  and  negative  pressure  cabinets 
of  Sauerbruch,  Brauer,  and  others,  culminating  in  the  almost 
ideal  method  of  intratracheal  anesthesia,  have  removed  the 
chief  dangers  of  operative  interference.  The  x-ray  has  enabled 
us  to  make  an  early  diagnosis,  and  tells  us  whether  we  must  be 
prepared  for  an  extensive  opening  in  the  pleura  or  not;  so  that 
it  is  now  our  own  fault  if  we  do  not  deal  with  these  cases  better 
than  did  our  predecessors. 

In  1898,  F.  W.  Parham.  of  New  Orleans,  published  a  most 
thorough  and  scholarly  report  of  what  had  been  accompHshed 
from  the  dawn  of  time  in  the  surgery  of  the  thoracic  wall. 
He  had  at  that  time  operated  upon  two  tumors  of  the 
thoracic  wall  requiring  extensive  opening  of  the  thorax,  and 
was  obliged  in  the  first  case  to  combat  severe  shock  which 
instantly  supervened  when  the  thorax  was  opened.  In  the 
second  case,  he  employed  the  Fell-0'Dwyer  apparatus  for 
inflation  of  the  lungs,  and  was  enabled  to  prevent  collapse  of 
the  lung,  dispense  with  irregular  respiration  and  shock,  and 
at  the  end  of  the  operation  to  suture  the  lung  around  the 
margin  of  the  opening  in  the  chest  wall  so  that  it  was  main- 
tained in  expansion.    In  his  most  exhaustive  article,  Parham 
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reports  all  the  cases  of  surgery  of  the  chest  wall  in  which  the 
pleura  had  been  opened  published  up  to  the  time  of  his  own 
cases — only  fifty-two  in  number — and  analyzes  them  from 
every  point  of  view.  The  chief  point  of  practical  interest  was 
the  study  of  the  effects  of  the  pleural  opening.  A  small  pleural 
tear  quickly  controlled  by  stopping  the  opening  with  gauze  or 
other  pads  was  shown  to  have  produced  little  shock.  The 
presence  of  adhesions  prevented  shock  by  inhibiting  collapse 
of  the  lung.  The  wide  opening  of  the  pleura,  with  the  sudden 
entrance  of  a  large  current  of  air,  intensified  the  shock  to  an 
extreme  degree.  The  methods  by  which  this  had  been  con- 
trolled had  been  the  covering  of  the  pleural  opening  by  the 
finger,  compresses,  or  suturing;  traction  of  the  lung  into  the  open- 
ing, stitching  the  lung  into  the  opening  (Tufher,  Beyer,  and  Par- 
ham)  ;  substitution  of  temporary  hydrothorax  for  pneumothorax 
(Witzel) ;  injection  of  sterilized  air  (Lowson) ;  O'Dwyer's  method, 
etc.  Parham  speaks  enthusiastically  for  the  Fell-0'Dwyer  appa- 
ratus; yet  after  his  paper  was  published,  various  operators 
(Rixford,  Porter,  and  others)  reported  cases  of  tumor  of  the 
chest  wall  successfully  performed  without  special  apparatus, 
in  which  various  rough  expedients  were  adopted  to  close  the 
opening  in  the  chest.  Perhaps  this  was  because  the  cases  were 
so  acute  that  when  they  presented  themselves  few  surgeons 
had  the  special  apparatus  at  hand. 

Then  came  the  important  work  of  Sauerbruch,  Brauer,  Willy 
Meyer,  Robinson,  and  others,  which  provided  us  with  pressure 
cabinets,  the  cumbersome  nature  and  expense  of  which,  in 
proportion  to  the  rarity  of  the  cases  in  which  they  were  of 
benefit,  precluded  their  general  adoption;  and  then  the  intra- 
tracheal anesthesia,  which  places  within  the  reach  of  every 
surgeon  a  safe  and  simple  apparatus  which  does  everything 
that  the  prtssure  cabinet  docs  and  even  more  safely  for  the 
patient.  The  superior  safety  of  this  method  lies  chiefly  in  the 
fact  that  with  the  catheter  in  the  larynx  and  the  air  current 
lu  hing  outward  around  it,  neither  mucus,  nor  blood,  nor  edema, 
nor  dropping  of  the  tongue,  nor  even  cessation  of  the  respiratory 
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movements,  can  interfere  with  the  air  exchange.  The  apparatus 
is  useful  for  so  many  other  conditions  beside  lung  surgery — 
neck,  tongue,  mouth,  pharynx,  cerebrum,  etc. — that  it  is  in 
almost  constant  use  in  large  clinics  where  it  is  employed  at  all. 
My  own  excuse  for  reporting  the  case  which  follows  is: 

1 .  The  rarity  of  these  cases. 

2.  The  exact  preoperative  diagnosis  which  the  a--ray  enabled 
us  to  make. 

3.  The  extreme  simplicity  of  the  operation,  and  the  ease 
with  which  the  lung  was  kept  in  expansion  with  a  widely  opened 
thoracic  wall. 

4.  The  fact  that  I  have  so  far  found  few  reported  cases  of 
chest  surgery  under  the  intratracheal  method  in  which  there 
were  no  adhesions,  the  lung  being  entirely  free. 

5.  That  it  illustrates  the  importance  of  dispensing  with 
drainage  in  these  cases. 

S.  P.,  aged  about  thirty-three  years;  housework.  A  tall, 
delicate,  somewhat  anemic  woman.  Had  noticed  three  years 
before  a  tumor  under  the  left  arm,  which  at  first  was  quite 
small  and  had  recently  grown  rather  fast. 

Examination  showed  that  she  had  h}^ertrophy  of  both  breasts, 
and  in  the  right  axilla  attached  to  the  chest  wall  was  a  mass 
about  the  size  of  a  baseball.  X-ray  showed  that  this  mass 
projected  inside  the  chest  (Fig.  i). 

At  the  Corey  Hill  Hospital,  on  June  19,  191 2, 1  made  a  curved 
incision  in  the  left  axilla,  starting  at  the  level  of  the  second  rib, 
at  the  lower  border  of  the  latissimus  dorsi,  carrpng  it  six  inches 
forward  on  to  the  breast,  then  downward  about  four  inches, 
then  backward  to  a  point  below  the  beginning  of  the  incisicn. 
On  turning  this  flap  backward  and  dissecting  free  the  pectoralis 
major  and  latissimus  dorsi  from  the  tumor,  I  surrounded  the 
tumor,  taking  great  care  not  to  peel  the  subcutaneous  tissue 
from  its  surface  but  leaving  it  attached.  The  third,  fourth, 
and  fifth  ribs  were  then  divided  by  an  osteotome,  in  front  of 
the  tumor,  the  pleura  being  widely  opened.  Then  the  ribs 
were  divided  behind  the  tumor,  and  the  tumor  with  about  six 
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inches  of  these  ribs  removed.     The  operation  was  done  under 
intratracheal   anesthesia,   and   the   lung  was   kept   continually 


Fig.   I. — X-ray  of  patient  before  operation,  showing  tumor. 

blown  up  with  the  bellows  until  its  close.    Dr.  F.  L.  Richardson 
gave  the  anesthetic  with  his  own  apparatus.    It  being  then  neces- 
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sary  to  sponge  out  some  blood  which  had  run  into  the  pleura, 
the  lung  was  allowed  to  collapse  and  the  cleansing  of  the  pleura 
was  easily  accomplished.  There  was  a  good  deal  of  hemorrhage 
from  the  muscular  tissue.  The  intercostal  arteries  were  tied 
and  all  hemorrhage  stopped  as  far  as  possible;  then,  the  lung 
being  blown  up  so  as  to  till  the  pleura  entirely,  the  greater 


.0f- 


Fig.  2. — Photograph  of  patient  afur  (^kiu 


■wing  incision. 


pectoral  and  latissimus  dorsi  muscles  were  sewed  together  across 
the  opening  with  interrupted  sutures  of  catgut.  The  skin  was 
then  sewed  with  a  Bartlett  suture  of  silkworm  gut  (Fig.  2). 

The  patient  bore  the  operation  well  and  was  in  good  condi- 
tion the  next  day.  On  the  second  day,  her  breathing  was 
rapid  and  irregular,   and  she  became  somewhat  cyanotic.     I 
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found  some  dulness  over  the  lower  part  of  the  pleura,  tapped 
the  chest,  and  after  removing  about  nine  ounces  of  blood,  the 
symptoms  were  relieved. 

Two  days  later,  the  symptoms  returned  to  a  sHght  extent, 
and  I  again  tapped  the  chest,  and  this  time  got  four  ounces. 
The  patient  ran  a  rather  rapid  pulse,  one  hundred  to  one  hundred 
and  twenty,  and  a  slight  temperature  for  two  weeks.  This 
temperature  was  undoubtedly  due  to  absorption  of  blood 
clot. 

It  is  possible  that  the  negative  pressure  caused  by  tight 
suture  of  the  pleura  may  have  at  first  tended  to  increase  the 
hemorrhage,  but  I  do  not  believe  that  this  was  a  serious  factor. 
There  was  a  slight  dulness  over  the  lower  part  of  the  chest  and 
bronchial  respiration  over  the  upper  part,  the  upper  back,  the 
middle  back,  and  the  upper  front.  The  temperature  fell  to 
normal  at  the  end  of  two  weeks,  and  the  wound  healed  by 
first  intention.  She  went  home  in  three  weeks,  and  has  since 
been  well  (Fig.  3).  I  present  an  :^:;-ray  taken  in  October,  191 2, 
and  (Fig.  4)  another  one  taken  in  April,  191 3,  showing  a  slight 
shadow  on  the  left,  probably  due  to  thickening  of  the  pleura, 
but  the  entire  absence  of  any  signs  of  tumor,  the  end  of  the  ribs 
showing  a  clean  cut  where  they  were  cut  off  (Figs.  5  and  6). 

A  brief  review  of  the  literature  since  Parham's  paper  in  1898 
shows  that  twenty-eight  cases  have  been  reported. 

Among  the  more  interesting  communications  on  tumors  of  the 
chest  wall  is  an  article  by  Rixford  in  the  Transactions  of  the 
American  Surgical  Association,  1905,  vol.  xxiii,  in  which  he 
reports  four  cases  of  section  of  the  chest  wall  for  recurrent 
carcinoma  of  the  breast,  and  one  of  sarcoma  of  the  clavicle 
involving  the  first  rib  and  sternum.  He  used  a  wet  towel  tucked 
under  the  opening  in  the  chest  as  soon  as  it  was  made,  to  occlude 
it,  thus  closing  the  opening  and  checking  the  lateral  excursions 
of  the  lung  and  mediastinal  tissues.  The  towel  was  folded  on 
itself  two  or  three  times,  and  slipped  beneath  the  partially 
loosened  section  of  the  chest  wall  at  the  moment  of  complete 
expiration  when  the  chest  was  largely  emptied  of  air;  and  in  all 
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the   cases  there  were  no  untoward  symptoms  from  pneumo- 
thorax.    No  drainage  of  wounds  or  pleura. 


Fi 


I  left  chest  taken  October.   1912,  four  months  after 
operation,  showing  absence  of  tumor. 


Rehn,  Archiv  fiir  klinische  Chirurgie.  1906,  Ixxxi,  362,  reports 
three  cases  of  tumors  of  the  chest  wall,  involving  the  removal 
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Fig.  4. — X-ray  taken  April,   191 3,  showing  thickening  of  the  pleura 
and  absence  of  tumor. 
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Fig. 


Fio.  6 
Figs.  5  and  6. — Specimen  of  sarcoma  of  ribs. 
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of  large  portions  thereof.  He  considers  the  operation  dangerous. 
Campo,  he  says,  has  collected  reports  of  fifty-seven  cases,  of 
which  eleven  died  as  a  direct  result  of  the  operation.  Removal 
of  chest  wall  tumors  when  the  pleura  is  not  opened  is  not  a 
serious  matter.  Opening  the  pleura  is  in  itself  serious,  and  only 
one  recovery  is  reported  in  literature  where  both  pleurae  were 
opened,  that  of  Franz  Konig.  Rehn  advocates  suture  of  the 
lung  to  the  pleura  with  a  large  curved  needle  before  opening 
the  latter;  and  as  soon  as  the  pleura  is  opened,  drawing  the 
lung  out  with  the  hand  by  means  of  warm,  moist  compresses. 
At  the  close  of  the  operation,  he  sutures  the  lung  to  the  chest 
wall,  and  closes  the  skin  without  drainage. 

DoUinger  produced  pneumothorax  by  making  a  cut  into  the 
pleura  several  days  before  the  removal  of  a  tumor  of  the  chest 
wall,  so  it  should  not  be  immediately  produced  at  the  time  of 
the  operation. 

Sauerbruch  reports  two  cases  of  resection  of  wall  of  thorax 
for  carcinoma  of  mamma;  one  was  adherent,  one  a  recurrence 
after  removal  of  a  breast  cancer.  In  the  first  case,  the  breast 
and  infiltrated  soft  spots  were  removed  with  resection  of  two 
ribs.  A  flap  of  skin  from  the  side  was  laid  upon  the  lung  with 
no  distortion,  and  healed  normally  in  place.  The  flap  was  the 
size  of  the  palm. 

In  the  second  case,  three  ribs  were  removed,  with  soft  parts, 
leaving  an  area  30  cm.  long  by  21  cm.  wide,  and  pleura  also 
to  this  whole  extent.  No  pleural  adhesions,  and  sound  lung. 
The  large  area  was  covered  by  a  flap  from  the  side  and  trans- 
plantation of  the  opposite  breast.  Good  recovery  of  patient 
and  gain  in  weight. 

C.  B.  Lockwood,  in  the  Clinical  Journal,  September  25,  1907, 
reports  two  cases  of  tumor  of  the  chest  wall,  one  a  carcinoma 
following  carcinoma  of  the  breast.  The  patient  with  carcinoma 
of  the  chest  wall,  in  which  several  pieces  of  several  ribs  had  to  be 
removed  and  the  pleura  opened  widely,  recovered  and  was  well 
for  a  year.  The  second  case  was  one  of  spindle-celled  sarcoma 
of  the  chest  in  a  girl,  aged  seventeen  years.     Portions  of  the 
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fifth,  sixth,  seventh,  and  eighth  costal  cartilages  were  removed. 
The  diaphragm  was  infiltrated  and  the  peritoneal  ca\dty  opened, 
and  the  apex  of  the  pericardium  also  removed.  There  was  some 
shock  at  the  time  the  pericardium  was  opened.  A  portion  of 
the  lower  lobe  of  the  left  lung  was  removed.  Hemorrhage  from 
the  lung  was  stopped  by  a  cautery.  After  removal  of  the  tumor 
and  closing  of  the  opening  in  the  peritoneum  and  pericardium, 
the  thoracic  wound  was  closed  without  drainage.  There  was 
very  severe  shock.  The  patient  ralb'ed,  recovered,  and  was  well 
six  months  afterward. 

W.  O.  Roberts,  Louisville  Journal  of  Medicine  and  Surgery, 
January,  1906,  speaks  of  thoracic  resection  for  tumor  growing 
from  the  bony  wall  of  the  chest.  Found  a  small  tumor,  and 
the  rib   from  which  it  was  growing  was  removed. 

Other  cases  reported  in  the  literature  will  be  found  in  the 
accompanying  table.  On  looking  these  over,  it  will  be  seen  that 
as  far  as  the  table  goes,  there  is  little  difference  in  the  above 
as  to  whether  Sauerbruch's  cabinet  was  used,  or  the  pressure 
apparatus,  or  simply  closing  the  pleura  with  compresses.  It 
will  be  found,  for  instance,  that  there  were  28  cases  reported, 
of  which  26  recovered  and  only  2  died — a  very  small  mortality; 
that  in  only  3  of  the  cases  was  either  the  Sauerbruch  cabinet 
or  positive  pressure  employed;  closure  of  the  opening  by  com- 
presses or  traction  on  the  lung  was  employed  in  11  cases;  shock 
was  present  in  9  cases,  absent  in  13,  and  not  mentioned  in  6. 
Murphy's  positive  pressure  apparatus  was  employed  in  i  case. 

These  are  all  the  cases  that  I  have  been  able  to  collect  since 
the  publication  of  Parham's  paper  in  1898. 

So  far  as  one  can  tell,  the  sudden  wide  opening  of  the  pleura 
tended  to  produce  shock,  and  the  opening  of  the  diaphragm 
produced  shock  whether  positive  pressure  apparatus  was  or 
was  not  used.  I  think  there  is  no  doubt,  however,  entirely 
irrespective  of  statistics,  that  in  cases  of  equal  severity  those 
operated  upon  with  positive  or  negative  pressure  would  do  better 
than  the  same  cases  operated  upon  without  special  apparatus; 
and  also  that  the  same  cases  operated  upon  under  intratracheal 

Am  Surg  31 


S30 


LUND:    SARCOMA   OF   THE   CHEST   WALL 


t/5 

o 

b 
O 

< 
IS 

o 

pj 
o 

tn 

o 

H 


O 

Q 
W 
H 

O 

W 


ft 
o 


.5  "^ 


.53  o  i  fe 

o       «  o  rt 


^  '.  nj  >  5  ci 


2.    "-I 

ex 


■  '^ -^  Q  MH  h  >  a  >H 

OOP 


'^  O  X  <u 
O' 

Q 


1-.  rC 


o  J5  ■ 

Pi 


> 

O 

o 

0) 

Pi 


f^ 


P^ 


2  ^ 

O    (U 

'p'E 


<u  G  cij 

o  o  a 


Vh   c3  C  H 


O   g    03   o    § 

■•^^  0)  a^  (u  -=< 

^   Or2   03   O 


oS 


QUO 


-t-J 
03 

03 

a 
a 

o3 


a. 
=i   . 

'P   M 

9<o 

.S  "^ 
O 


aj   C   CO 

3  OJ  ci 


t3 


o 


-a 
o  3 


W 


2  i>      o  ;s 

s  =^  ^^  S 

'"^'Td    3    O    rH 

°^    •  o  o  d 

'i^'Prd  i-  K 

CO  *^  o  03  ^  ba 

>  +^  C  >y=!  03 

ou^^  o  o  o  b 

ShJ  o  S-P  a- 


oJ  -o  r^  G   > 
73    (U   4;    aJ    O 


•S     ^c 


o  c  ^Pm 


6  o' 


f«  a 


-)   03 


^    0) 

o  o 

'O   o3 


003 

-S,^2 

■f^   03.2- 


w 


•CO  5^.-2 


,   O  03 

'  03 

!  "S  03   o 

;   G  ^H    2 

Ji  ^    ^^ 

>  <U   03 

tfl  O* — ' 


>,>> 


^  2  03:9  c  2 

e  i-i   o3  m  C  c3 
■    !^^  GQ 


M  cs  iir 
jd  G  r 

GO 
o3   cj 

c  ^  " 


C^ 


p^ 


P5 


o!  &nd  o.  '^  ^  ^ 


-    0^    S;   r- 
Cj   i_   o3   p 

O  O^   G 

,^  tu    .  c  o  5 

^   G  CO   O   ^   =^ 

G   (D   <U   o   b_o 

•  03  Q.  CO  (u  ra  rt; 

gx  o  g  t" ""  c; 

G  o  +j       ^  <"  -t^ 

fc-c^.S  ^5Jc  g  ^o« 


3  > 
+->  __, 

o3   c? 


a 
•^O,' 


03    03        MH    O 

^  >^  o-^ 


0 


G 

03 


(U  tj:G 

pq    .  (N 

"00 

o  o 

■s-p  ^; 

(u  J-;  03 

-1   COh 


o 


O 


"PJ" 

o  >;> 

"a;  1—1 


^i 


o 


pq  p 


<:3 


X 


f^ 


(5 


lund:  sarcoma  of  the  chest  wall 


531 


<u 


« 


OT3 
>    <D 

O    4) 


rt 


Qb:S 

as  *^ 

c 
0)  8 

<->  5  w 

t"  G   C  c3 

'^^  2  <- 


C  >  a 

o  o  C 

S  8  2J 

G  m  v-i 

Pi 


?.  &  rt 


« 


c  c 
33  a 


w 


c  — 

c 

°  a 
o 

H-3 


go 

g   to 
►J 


c 

o  a 
o 

^  l-j  +J 
3  to 

§    M    O 

•J 


°  ^ 

0  1;^ 

0  0 

<u  0 

s^ 

S-c 

-o  0 

•a  0 

boS 

mS 

a  3 

c  3 

•s  « 

•S  c 

•S  c 

^a 

0  a 

3   P-.-*^ 


J3  « 


to 

XI 


O  to 

art 
J2  ;2 


r2      .S  & 


o  e. 


to 

ix! 

;  o  M 


to  —    _    >- 


6 

Is 
82 

s 


-  3 

•T3    O 


5:^ 


r.  5 


Pi 


'-1  = 
4=-5  o 

£  s  s 


)Z^ 


U-,  o 
to  to 


8^ 


_c;       '-'  L»  5 

g  c  agj= 
0.2  c(S 


0^ 


S'^tc  a 


T3 
fl 

cJ 

to  +-> 

^  i:  rt 
<u  3  2 

fe  o  c 

Xl««   o 
+->     .   to 

O  vi_i   60 

.S  °'C 

CJ  ^-  ~ — 
<r   c3   to 


"^5 


bO  .„  ^  W)_3  S 


•5§    -g 
2  o     -^ 

Co  M-( 

O    to 

^   O     •    O  jO 
to  ^  j2   C   ^-' 


22  "  ^; 


c-^  £  a 
Sog  w..2•c^SH§' 
c  a"Q  a^^bo"^ 

c>J  O  c       v^^        C   ^ 


rt   .  c  c  "5  <u  a.S  c 

'^  y  V  C_,  CO        P 


rt-C 


O.g   4, 


o  to  c  ra 

«3  4;  Ji?  w  *- 


tn 


T3  nJ 


e  &J  S-d  6  o 


rt 


rt  t; 


P     CrQ  O^        • 

C^>i^iHrtC>3S4>3 


V  Ct3 

TT-j     *J       to      to 

c  c      "- 


oi 


to   ii 

c    . 

'5o  M 
3  i: 

Q 


0)  o. 

rt     - 


2^- 

gZ  fc 


.3  X 
2d 


-ga 

< 


oi 


532 


lund:  sarcoma  of  the  chest  wall 


O 
a 

H 

O 

b 


»5 


C^ 


p^ 


p«i 


+J  *J  o 

tA  O 

8  o  o 

0)  -^^  -^ 


^ 


W 


3  43.2  S 

'-'  O  C  03  M 

QJ  (U    O)  t-i  ^ 

J  y  o  Cu  U3 
CO 


a 
a 

<A 

o 


o 

03    O 


(Do 

D  -d 

o^ 
u 

03 


rt 


•S  Q 


a> 


'rt'fe-C  03  c 
(U   02    !>    (U  I— i 


a 


55  a) 

o  C 

oj 

05    CJ 


0) 


m 


CL, 


Oh 


w 


M    02    ^ 

rC)  .t;    tj3 
V4H      [> 

M-l  ^    +-> 

03^   O 

8.Sfb 

-^-^ 


03  .rt    (-H 

D  0)  b 


03 


^  XI       •    03 


CU 


ci 


<u 


03 

>  s 

(U   a! 
03  +-> 


S,03     .^ 

'Sn  o3  -f^  03 
03  .5^ 
C     •   ^   " 


<«  >  a-2 

-  O   03   t" 

+j  c  'd  o 


O   +^    03 

T3  -z;  TJ  43 

a  c  a  ti 

o  S  o  3 

g    o3  -1-^  03 


a' 


O   03 

o  a  o 

4^  +3Ti 

o    "    ^^ 

°    ^    =« 
CJ  ^   o 


^   03 

-§8 


43    (U 


■A 


C  S2  <u 


•t^-fi 


2     o 
S  a  ^ 


o 


---   03   oj 

1     6'i^.2 

.  43  a;i3 

!   o3     • -'-'   r< 

1  a^.s-^ 


(U  00               ^ 

03 

MO  C      i:^ 

rt 

irt  o  o       :i 

13 

^    "•-           C3 

X) 

03    r  2      [T, 

6 

an,   B 
Chir 
ope 
tner. 
ard. 

W           S 

»<    O    ON 


53  O  43      ^-i-' 

CO  /^   "'■^    &jO 
PLh 


■goo 


O    o3 
,P^ 


„  -^.         "3   >. 

e.S^S     S  §"3  6  2 


4^    « 


I— I    o 

o 


II 


LUND:  SARCOMA  OF  THE  CHEST  WALL         533 

anesthesia  would  do  still  better  than  in  the  cabinets,  and  at 
vastly  less  expense  and  trouble.  I  feel,  indeed,  that  we  can 
hardly  better  express  the  contributions  of  the  intratracheal 
addition  to  thoracic  surgery  than  in  the  words  of  Gosset:  "Za 
peiir  du  pneumothorax  ira  retroiiver  la  crainte  du  peritoine." 
I  wish  to  acknowledge  my  indebtedness  to  Dr.  Samuel 
Robinson  for  his  kindness  in  seeing  my  case  in  consultation 
and  for  furnishing  me  with  references  to  literature. 
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THE  SURGERY  OF  THE  PANCREAS 

I.    INJURIES  TO   THE  PANCREAS  IN  THE   COURSE   OF   OPERATIONS 

ON   THE    STOMACH 
n.    INJURIES    TO    THE    PANCREAS  IN  THE    COURSE  OF  OPERATIONS 

ON    THE    SPLEEN 
III.    RESECTION    OF   HALF    THE    PANCREAS    FOR   TUMOR 


By  WILLIAM   J.  MAYO,  M.D. 

ROCHESTER,    MINNESOTA 


The  deep  situation  of  the  pancreas  renders  it  difficult  to 
obtain  correct  knowledge  of  its  diseases  during  life.  The  little 
knowledge  which  is  obtained  is  due  chiefly  to  the  individual  ex- 
perience of  various  surgeons  and  to  experimental  investigations. 

The  pancreas  is  derived  from  two  or  three  buds  from  the  fore- 
gut  and  early  in  fetal  hfe  is  an  intraperitoneal  organ.  When 
rotation  takes  place  the  pancreas  is  turned  on  its  right  side, 
losing  its  posterior  peritoneum,  which  becomes  converted  into 
fibrous  tissue.  Possibly  the  diffuse  character  of  fat  necrosis 
both  within  and  without  the  peritoneal  cavity  from  pancreatic 
perforation  can  be  accounted  for  in  this  way. 

The  pancreas  receives  its  blood  supply  from  five  or  six  different 
sources,  the  most  important  of  which  are  the  superior  pancre- 
aticoduodenal, the  inferior  pancreaticoduodenal,  the  inferior 
pancreatic  and  the  branches  that  are  derived  from  the  splenic 
artery  as  it  runs  behind  the  superior  border  of  the  body  of  the 
pancreas.  The  lymphatics  of  the  pancreas  are  not  collected 
in  one  group  but  follow  the  vascular  supply — an  important 
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fact  in  connection  with  the  causation  of  pancreatitis,  as  pointed 
out  by  Deaver.^ 

The  pancreas  has  no  true  capsule  but,  when  irritated,  one 
quickly  forms  from  the  peritoneum  and  those  tissues  derived 
from  the  peritoneum. 


Fig.   I. — Showing  anatomy  of  pancreas  and  its  anatomic  relations. 


The  pancreas  is  hidden  by  the  liver,  duodenum,  transverse 
colon,  and  especially  by  the  stomach.  The  two  latter  organs 
vary  in  position  to  a  considerable  extent.  Access  to  the  pancreas 
for  operative  purposes  is  usually  best  obtained  through  the 
gastrocolic  omentum,  drawing  the  stomach  upward  and  the 
transverse  colon  downward.  The  pancreas,  especially  the  head, 
is  usually  fixed  in  position,  but  it  may  be  more  or  less  movable 
in  the  body  and  tail.  During  routine  abdominal  operations 
patients  are  occasionally  seen  in  whom  the  pancreatic  attach- 
ments are  so  loose  that  the  pancreas  as  a  whole  can  be  drawn 
outside  the  abdominal  cavity. 


II 
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i.  injuries  to  the  pancreas  in  the  course  of  operations 
on  the  stomach 

Haberkant'  reported  a  mortality  of  76  per  cent,  in  his  cases 
of  resection  of  the  stomach  for  cancer  in  which  there  were 
pancreatic  attachments  resulting  in  injuries  to  the  pancreas. 
Mikulicz^  found  a  mortality  of  70  per  cent,  in  his  cases  when  the 
pancreas  was  injured  as  against  27.5  per  cent,  when  it  was  not 
injured.  In  448  resections  of  the  stomach  for  benign  and  malig- 
nant diseases  up  to  January  i,  19 13  (W.  J.  and  C.  H.  Mayo), 
the  average  mortality  was  9+  per  cent.  In  8+  per  cent,  of 
these  cases  the  pancreas  was  injured  and  the  average  mortality 
was  10+  per  cent. 

In  none  of  these  operations,  however,  was  the  main  pan- 
creatic duct  reached,  usually  only  a  superficial  piece  was  removed 
from  the  surface  at  a  point  where  the  pancreas  was  adherent 
to  the  diseased  stomach.  The  bleeding  was  usually  free  and  best 
controlled  by  catgut  on  a  curved  needle.  It  was  noted  that  in 
these  cases  the  pancreas  had  a  fibrous  capsule,  the  result  of  the 
localized  peritonitis. 

After  removing  the  pyloric  end  of  the  stomach  for  cancer  we 
close  the  end  of  the  duodenum  with  two  superimposed  purse- 
string  sutures  and  then  apply  the  closed  duodenal  stump  directh^ 
to  the  wound  in  the  pancreas,  as  suggested  by  Willy  Meyer.* 
The  anterior  peritoneum  and  adventitious  sheath  of  the  pancreas 
is  then  sutured  to  the  anterior  surface  of  the  duodenum.  We 
have  used  this  method  for  something  like  six  years  and  have 
not  had  leakage  in  a  single  instance  either  from  the  duodenum 
or  the  pancreas. 

Fig.  2  shows  the  end  of  the  duodenum  closed  by  purse-string 
sutures  and  the  vessels  tied  in  the  excavation  in  the  pancreas. 
Fig.  3  shows  the  end  of  the  duodenum  fastened  in  the  wound  in 
the  pancreas. 

Ulcers  of  the  posterior  wall  of  the  stomach  often  perforate 
and  become  attached  to  the  pancreas.  In  a  previous  paper 
I  described  a  method  of  transgastric  excision  of  such  ulcers." 
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These  ulcers  usually  form  an  excavation  into  the  body  of  the 
pancreas  and  it  is  necessary  to  excise  them  cleanly  well  down 
into  the  pancreatic  tissue,  leaving  no  area  of  infection.     This 


Fig.  2. — Showing  excavation  in  pancreas  following  resection  in  pyloric  end 
of  stomach  with  pancreatic  involvement.  The  end  of  stomach  and  end  of 
duodenum  both  closed. 


opening  cannot  be  closed  by  sutures  and  after  stopping  the 
hemorrhage  with  catgut  on  a  needle  a  piece  of  the  gastrohepatic 
or  gastrocolic  omentum  is  mobilized  and  turned  into  the  ex- 
cavation in  the  body  of  the  pancreas,  being  held  in  place  by 
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catgut  sutures.  In  our  earlier  cases  we  used  a  drain  of  folded 
rubber  tissue  but  abandoned  it  as  unnecessary  since  no  drainage 
followed. 


Fig.  3. — Showing  operation  completed.     Closed  end  of  duodenum  buried  in 
excavation  in  pancreas. 


II.    INJURIES  TO  THE  P.ANCREAS  IN  THE  COURSE  OF  OPERATIONS 
ON   THE   SPLEEN 

In  thirty-one  splenectomies  performed  in  our  clinic  the  tail 
of  the  pancreas  was  injured  three  times,  owing  to  the  fact  that 
the  tail  passes  with  the  splenic  vessels  well  up  into  the  hilum 
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of  the  spleen.  In  performing  splenectomy  the  spleen  is  with- 
drawn from  the  abdomen,  the  adhesions  to  the  diaphragm  and 
region  of  the  left  kidney  are  separated  and  a  rubber-covered 
clamp  of  the  Lower  variety  is  used  to  catch  the  entire  pedicle. 
The  tail  of  the  pancreas  is  often  so  closely  incorporated  with  the 
pedicle  of  the  spleen  that  it  occasionally  is  injured.  This  occurred 
in  three  of  our  cases.  In  one  case  about  one  and  one-half  inches 
of  the  tail  of  the  pancreas  was  found  attached  to  the  removed 
spleen  and  the  pancreatic  duct  was  plainly  visible  in  the  ligated 
stump.  After  covering  the  stump  with  peritoneal  tissue  and 
attaching  a  drain  (which  was  unnecessary  since  no  drainage 
followed)  it  was  allowed  to  drop  back  into  position.  The  patient 
recovered. 

In  the  second  case  the  tail  of  the  pancreas  was  found  tied  in 
the  pedicle  about  an  inch  from  the  tip.  Since  the  case  was  one 
of  splenic  anemia  and  the  patient  in  poor  condition,  the  stump 
was  allowed  to  drop  back  in  this  condition.  The  patient  re- 
covered. 

The  third  case  (A77736)  was  a  male,  aged  twenty-six  years, 
in  whom  a  diagnosis  of  splenic  anemia  had  been  made.  At 
operation  (January  14,  1913)  the  spleen  was  found  to  be  of 
great  size,  extending  well  to  the  right  of  the  median  hne  and 
down  to  the  brim  of  the  pelvis.  On  account  of  the  adhesions  it 
was  unusually  difficult  to  remove  the  spleen  from  the  abdominal 
cavity.  The  clamp  was  applied  and  the  organ  cut  away.  Catgut 
ligatures  were  applied  to  the  splenic  pedicle  in  sections.  As  the 
ligatures  were  tightened  on  the  splenic  artery,  which  was  large, 
tortuous,  and  atheromatous,  it  cut  through  and,  with  a  gush  of 
blood,  dropped  down  behind  the  pancreas.  It  was  caught  with 
the  fingers  and  compressed  against  the  body  of  the  pancreas 
while  a  second  ligature  was  applied.  This  cut  through  also  and 
it  was  evident  that  the  splenic  vessels  would  not  maintain  direct 
ligature.  A  double  catgut  strand  was  therefore  placed  around 
the  entire  body  of  the  pancreas  about  three  inches  from  the 
tail,  including  the  splenic  vessels,  the  pancreas  being  used  to 
strengthen  the  walls  of  the  vessels.    The  pancreatic  tissues  were 
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considerably  crushed  as  the  ligament  was  pulled  taut.  The 
hemorrhage  was  controlled  immediately,  but  as  softening  of  the 
pancreatic  tissue  wath  loosening  of  the  ligature  was  feared,  a 
second  ligature  was  applied  in  the  same  manner  but  one  inch 
farther  to  the  right.  It  is  probable  that  at  least  temporarily 
complete  separation  of  four  inches  of  the  pancreas  from  the 
head  and  remainder  of  the  body  occurred.  The  patient  made  a 
good  recovery  and  left  the  hospital  in  two  weeks. 

Coffej-®  demonstrated  experimentally  that  t>^ng  the  pancreatic 
duct  with  or  without  the  surrounding  pancreatic  tissue  would 
not  permanently  occlude  the  pancreatic  duct,  that  the  duct 
would  regenerate  and  reunite  within  a  few  days.  While  the 
duct  itself  was  not  actually  tied,  the  pressure  of  the  Ugatures 
about  the  pancreas  must  have  been  sufficient  to  mechanically 
obstruct  its  lumen.  The  abundant  supply  of  blood  from  numer- 
ous sources  prevented  serious  damage  to  the  nutrition  of  the 
portion  of  pancreas  cut  off  by  the  pressure  of  the  ligature. 


III.  resection  of  half  the  pancreas  for  tumor 

Case  No.  A68699.  J.  L.,  female,  aged  thirty-seven  years. 
Date  of  operation,  June  15,  191 2.  History  of  severe  attacks  of 
pain  extending  into  the  left  abdomen,  and  left  lumbar  region  so 
severe  at  times  as  to  necessitate  the  use  of  morphine.  At  no 
time  was  the  patient  free  from  pain.  Point  of  tenderness  over 
the  region  of  the  body  of  the  pancreas.  Loss  of  weight,  17 
pounds.  Duration  of  illness,  three  months.  Contents  of  stomach, 
stools,  blood,  and  x-ray  negative.  Tentative  diagnosis,  chole- 
lithiasis with  pancreatic  involvement.  An  exploratory  incision 
was  made  two  inches  to  the  right  of  the  median  line  in  the 
upper  rectus  muscle.  There  were  no  gall-stones  but  a  hard, 
irregular  tumor  the  size  of  an  egg  was  found  in  the  body  of  the 
pancreas  about  its  middle.  A  second  working  incision  was  made 
through  the  upper  rectus  muscle  three  inches  to  the  left  of  the 
median  line.    The  gastrocolic  omentum  was  divided,  the  stomach 


542  mayo:  the  surgery  of  the  pancreas 

drawn  upward  and  the  transverse  colon  downward.  The  body 
of  the  pancreas  and  the  tumor  were  brought  to  the  surface  as 
well  as  possible.  It  seemed  best  to  begin  at  the  tail  and  remove 
the  left  half  of  the  pancreas  with  the  tumor.  This  proved  to 
be  a  difficult  procedure  since  the  entire  pancreas  was  deeply 
placed  and  fixed  in  position.  One  of  the  deep  veins  was  injured 
and  a  free  hemorrhage  occurred  which  was  difficult  to  control 
without  injury  to  the  splenic  vessels.  Finally  the  tail  and  body 
of  the  pancreas  with  the  tumor,  about  four  and  one  half-inches 
in  all,  was  separated,  a  strong  clamp  applied  across  the  body, 
one  inch  to  the  right  of  the  tumor  and  the  left  half  of  the  pan- 
creas with  the  tumor  cut  away.  Four  clamps  had  previously 
been  attached  to  vessels  in  the  deep  portions  of  the  wound. 
An  attempt  was  made  to  tie  off  one  of  these  clamps  with  catgut 
on  a  needle,  and  a  fresh  point  of  bleeding  which  required  another 
clamp  was  the  result.  The  handles  of  the  five  clamps  and  the 
handles  of  the  clamp  previously  placed  across  the  body  of  the 
pancreas  were  brought  to  the  surface  and  the  cavity  from  which 
the  pancreas  had  been  removed  was  packed  loosely  with  gauze. 
On  the  fourth  day  the  clamps  were  loosened  and  on  the  fifth 
day  they  were  removed.  The  gauze  was  removed  on  the  tenth 
day.  The  patient  made  a  good  recovery,  regained  her  normal 
weight,  and  remains  well.  The  tumor,  which  had  the  external 
characteristics  of  a  malignant  growth,  proved  on  section  to  be 
a  benign  thick-walled  trabeculated  cyst  buried  in  sclerosed 
pancreatic  tissue. 

Resections  of  the  pancreas  for  tumor  have  seldom  been  made, 
although  as  far  back  as  1884,  Billroth^  removed  the  pancreas 
for  an  adenocarcinoma  with  recovery  of  the  patient.  Finney^ 
collected  16  cases  from  the  literature  in  which  the  pancreas 
had  been  removed  for  tumor,  and  he  reported  a  most  interesting 
one  of  his  own.  There  were  9  recoveries  and  8  deaths  in  the 
series.  All  of  the  fatalities  occurred  in  cases  of  resection  for 
malignant  disease.  In  Finney's  case  and  in  two  others,  a  com- 
plete resection,  including  the  tumor,  was  made  and  the  divided 
ends  of  the  pancreas  resutured  with  recovery  of  the  patients. 
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A    FURTHER    CONTRIBUTION    TO    THE    STUDY    OF 

PERICOLIC   MEMBRANOUS   FILMS 

AND   BANDS 


By  lewis  STEPHEN   PILCHER,  M.D. 

BROOKLYN,    NEW   YORK 


In  a  paper  which  was  pubHshed  in  the  Annals  of  Surgery 
for  January,  191 2,  after  a  study  of  a  hmited  number  of  cases 
which  had  been  observed  by  me  personally,  and  a  review  of  the 
literature  of  the  subject,  I  formulated  the  conclusion  that  right- 
sided  pericolic  adhesions  and  membraniform  veils  and  bands 
formed  a  fairly  distinct  pathologic  entity  deserving  recognition 
as  a  well-defined  surgical  condition.  As  to  the  etiology  of  these 
films  and  bands,  it  seemed  to  me  most  probable  that  they  were 
the  result  of  long-continued  or  oft-repeated  mild  infections  of 
the  peritoneal  covering  of  the  cecum  and  appendix  transmitted 
through  the  intestinal  wall.  Since  that  paper  was  written, 
I  have  had  an  opportunity  to  observe  additional  cases,  and 
it  is  upon  the  facts  elicited  in  these  cases  that  I  wish  to  base 
some  further  observations.  In  the  year  and  a  half  that  has 
elapsed  since  the  publication  of  my  paper,  there  have  also  been 
published  a  number  of  important  contributions  upon  the  sub- 
ject, including  papers  by  William  J.  Mayo,  F.  G.  Connell, 
Joseph  R.  Eastman,  Jabez  N.  Jackson,  Isaacs,  Coffey,  Flint, 
and  others.  In  my  first  paper  in  giving  credit  to  those  who  had 
contributed  to  the  development  of  knowledge  upon  the  subject, 
I  was  unfortunate  enough  to  have  overlooked  the  observations 
published  in  1905  by  Professor  Binney,  of  Kansas  City,  in 
which,  under  the  name  of  pericolitis  dextra,  the  condition  now 
under  consideration  is  for  the  first  time  very  clearly  described. 
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In  all  of  these  contributions  the  question  of  the  etiology  of 
these  membraniform  conditions  has  received  attention.  Special 
importance  must  be  attached  to  the  observations  of  Professor 
Flint,  made  in  a  series  of  human  embryos  and  of  two  infants 
at  term.  His  conclusion  is  that  they  are  not  the  products  of 
inflammation  nor  are  they  due  to  the  burrowing  of  the  cecum 
behind  the  parietal  peritoneum.  In  his  view  they  represent 
simply  a  more  marked  attachment  of  the  large  intestine  to  the 
posterior  abdominal  wall,  or  in  some  cases  the  more  extensive 
fusion  of  the  omentum  to  the  colon,  which  is  dragged  down 
with  the  descent  of  the  cecum  and  gives  it  an  attachment  on 
the  colon  continuous  with  an  embryonic  membrane.  He  further 
concludes  that  the  condition  is  much  more  frequent  than  we 
have  suspected;  that  in  many  instances  it  produces  no  incon- 
venience; that  it  is  only  after  the  supervention  of  other  causes, 
as  ptoses  or  inflammatory  conditions,  that  they  become  a 
source  of  disturbance  and  discomfort. 

The  observations  of  Professor  FHnt  are  of  sufficient  im- 
portance to  stimulate  investigators,  especially  those  who  have 
the  control  of  material  invohdng  embryos  or  newborn  children, 
to  specially  examine  with  reference  to  this  condition.  Along 
this  same  hne  are  to  be  noted  the  observations  of  Dr.  Joseph 
Rilus  Eastman,  who  found  in  5  out  of  28  fetuses  a  condition 
described  as  a  peritoneal  fold  arising  from  the  left  or  inner 
side  of  the  ascending  colon  which  passed  over  the  anterior 
aspect  of  the  ascending  colon  in  an  upward  slanting  direction 
to  be  attached  to  the  parietal  peritoneum  at  the  right  of  the 
ascending  colon.  This  fold  may  adhere  to  the  anterior  and 
lateral  aspects  of  the  colon.  These  folds  exist  before  birth  and 
are  readily  demonstrable  in  one  form  or  another,  according 
to  Eastman,  in  approximately  20  per  cent,  of  fetuses  after  the 
sixth  month.  Dr.  Eastman,  however,  is  careful  to  note  that 
not  all  anomalous  membranes  which  have  been  designated 
as  Jackson's  membranes  are  fetal  structures,  but  expresses  the 
opinion  that  mechanical  irritations  and  long-continued  and  oft- 
repeated  mild    infections    of  the    peritoneal  covering    of  the 
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cecum  and  appendix  fit  in  well  with  the  explanation  of  the 
embryonal  origin  of  these  membranes,  since  their  fusions, 
adhesions,  and  contractures  are  doubtless  directly  or  indirectly 
due  to  inflammation,  so  that  the  final  solution  of  the  problem 
of  the  origin  of  the  conditions  known  as  Lane's  kink  and 
Jackson's  membrane  will  properly  be  represented  by  the  sum 
of  the  views  of  various  observers. 

My  original  paper  was  based  upon  a  study  of  six  cases  in 
which  membranous  formations,  covering  in  varying  degrees 
some  part  of  the  colon,  and  crippHng  its  function  more  or  less,  ^ 

were  found  present  when  the  parts  were  exposed  by  abdominal  '■ 

section.  For  the  purpose  of  an  orderly  and  complete  presenta- 
tion of  the  material  thus  far  accumulated,  I  will  here  give  a  | 

condensed  abstract  of  these  cases  as  follows:  M 

■J 

Case  I. — A  woman,   aged   over   forty   years,    the   onset   of  r" 

whose  symptoms  dated  back  only  three  months  from  the  day  g 

when  operation  showed  her  to  be  the  subject  of  a  chronic  appen- 
dicitis and  membranous  pericolitis.  A  right-sided  perinephritic 
infection  complicated  this  case,  which  was  most  plausibly  ex- 
plained as  due  to  infection  carried  by  the  lymphatic  paths  from 
the  region  of  the  cecum  and  ascending  colon. 

Case  II. — A  woman,  aged  twenty-four  years,  who  in  addi- 
tion to  a  definite  membranous  film  covering  the  cecum  and 
ascending  colon  was  the  subject  of  chronic  appendicitis,  chronic 
salpingitis,  and  chronic  oophoritis. 

Case  III. — A  man,  aged  thirty-seven  years,  who  as  a  youth 
or  young  man  had  enjoyed  good  health  and  displayed  more 
than  the  average  activity  and  energy  in  his  work.  When  he  was 
thirty-two  years  of  age,  an  acute  appendicular  attack  ushered 
in  the  symptoms  of  right-sided  disturbance,  which  were  not 
relieved  by  the  removal  of  the  appendix,  and  persisted  for  five 
years,  until  he  came  to  operation. 

Case  IV. — Patient  was  a  large,  athletic,  and  finely  developed 
man,  who  had  always  pursued  an  outdoor  occupation.  At  the  age 
of  twenty-seven  he  developed  an  acute  appendicitis,  for  which 
he  was  operated  upon,  making  an  apparently  uncomplicated 
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recovery.  From  that  time,  however,  began  a  train  of  symptoms 
running  through  a  period  of  seven  years  until  he  finally  came  to 
operation  at  our  hands,  when  there  was  found  to  be  present  a 
double-barrelled  shotgun  arrangement  of  the  colon,  the  elements 
of  which  were  bound  together  by  a  membranous  envelope  to 
which  were  added  strong  lateral  bands  confining  the  mass  to 
the  lateral  parietes. 

Case  V. — A  lady,  aged  thirty-two  years,  who,  when  she  was 
twenty-eight  years  of  age,  first  began  to  suffer  from  pain  in  the 
right  iliac  fossa.  After  a  year  of  suffering  her  appendix  was 
removed  and  she  made  a  good  operative  recovery.  Neverthe- 
less her  right-sided  pains  continued.  In  this  case  at  operation 
the  cecum  and  ileum  were  found  to  be  bound  together,  and  the 
ascending  colon  to  be  constricted  by  distinct  bands  which  were 
parts  of  a  general  membranous  film  covering  in  the  ascending 
colon. 

Case  VI. — A  woman,  aged  fifty-one  years,  who  had  long  been 
an  ailing  neurasthenic  woman.  It  had  been  recognized  that  she 
was  suffering  from  certain  positive  pelvic  conditions,  but  after 
these  were  corrected  by  proper  measures  she  continued  to  ail. 
Her  appendix  had  not  been  removed.  It  was  found,  however, 
when  exposed  at  operation  to  be  the  seat  of  a  long-standing 
chronic  inflammatory  process,  associated  with  membranous 
bands,  which  not  only  bound  it  to  the  cecum  and  adjacent  ileum 
but  were  also  continuous  as  membranous  films  which  bound 
together  the  ascending  and  first  portion  of  the  transverse 
colon  as  two  barrels  of  a  double-barrelled  shotgun  (see 
Case  IV). 

These  cases  constituted  the  sum  of  our  experience  up  to 
October,  191 1,  In  the  year  and  a  half  which  has  since  elapsed 
the  number  of  these  special  cases  has  considerably  increased, 
partly  perhaps  because  we  are  looking  for  them  and  have 
learned  to  recognize  them.  The  number,  however,  is  not  yet  so 
great  but  that  the  recital  and  analysis  of  individual  cases  is 
still  important.  Up  to  the  end  of  the  present  hospital  year 
terminating  March  31,  1913,   these  additional   cases  number 
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nineteen  in  all.  The  following  is  a  somewhat  full  abstract  of 
their  several  histories  and  the  pathological  findings: 

Case  VII. — Right-sided  pericolitic  hands  not  causing  symp- 
toms; constriction  of  colon  distal  to  splenic  flexure  by  band  formed 
by  adherent  epiploic  appendage.    (Hospital  No.  233.) 

A  male,  aged  seventy-five  years.  Had  been  a  hale,  vigorous, 
and  active  man.  Four  years  ago  he  had  an  acute  digestive  dis- 
turbance accompanied  by  vomiting  and  purging.  Two  years 
later  he  began  to  experience  in  the  splenic  region  a  vague  sense 
of  discomfort  which  has  continued  to  the  present  time.  At 
irregular  intervals  there  would  be  exacerbations  of  pain  with 
an  accumulation  of  flatus  in  the  colon  and  constipation,  culminat- 
ing in  a  diarrheal  attack,  after  which  relief  would  follow  for  an 
indefinite  time. 

During  the  month  immediately  previous  to  coming  under  our 
care  this  condition  of  intestinal  irregularity  had  been  quite 
marked.  All  his  trouble  subjectively  was  localized  in  the  region 
of  the  splenic  flexure.  The  tendency  to  constipation  was  marked. 
When  cathartics  were  taken  and  these  were  effectual  in  moving 
the  bowels,  relief  to  his  subjective  symptoms  followed  for  the  time 
being.  Abdominal  palpation  was  negative  with  the  exception 
that  there  was  a  fixed  point  of  moderate  tenderness  on  the 
outer  margin  of  the  left  rectus  muscle  half  way  between  the 
umbilicus  and  the  costal  arch.  A  series  of  bismuth  skiagraphs 
demonstrated  an  obstruction  at  the  splenic  flexure. 

On  November  16,  191 1,  the  abdomen  was  opened  by  a  five- 
inch  longitudinal  incision  through  the  left  rectus  muscle  from  the 
costal  margin  downward.  The  transverse  colon  was  exposed 
and  traced  to  the  splenic  flexure.  Just  below  the  splenic  flexure 
was  brought  into  view  a  half-inch  wide  band,  encircling  and  con- 
stricting the  intestine  to  such  degree  that  when  a  moderate 
angulation  was  added  gas  would  not  pass.  Further  examination 
showed  this  constricting  band  to  have  been  formed  by  an  epiploic 
appendage,  the  tip  of  which  had  been  carried  over  the  intestine 
and  become  adherent  to  the  mesocolon  in  such  a  manner  as  to 
constrict  the  intestine.     When  this  was  divided  and  its  ends 


pilcher:  pericolic  membranous  films  axd  bands    549 

reflected  to  either  side  the  bowel  at  once  ballooned  out  and  all 
signs  of  obstruction  disappeared.  Further  exploration  down- 
ward along  the  sigmoid  flexure  was  negative.  In  the  right  iliac 
fossa,  which  was  explored  by  the  hand  introduced  through  the 
wound,  pericolitic  bands  could  be  felt,  but  since  these  had  not 
given  rise  to  arry  symptoms,  it  was  not  deemed  wise  at  that  time 
to  expose  the  aged  patient  to  the  dangers  of  the  more  prolonged 
operative  proceedings  which  would  be  demanded  for  exposing 
and  dividing  them.  Most  notable,  however,  was  the  condition  of 
the  peritoneal  layer  of  the  transverse  colon  from  the  point  of  con- 
striction backward.  Its  surface  was  congested  and  was  somewhat 
rough  and  granular  in  appearance,  and  at  points  presented  a 
filmy  deposit.  To  the  mind  of  the  observers  the  condition  was 
strongly  suggestive  of  the  early  stages  of  the  formation  of  the 
more  extensive  well-developed,  membranous  films  which  had 
been  demonstrated  to  be  present  on  the  right  side.  This  reddened 
and  granular  condition  of  the  peritoneum  of  the  transverse  colon 
was  unquestionably  a  result  secondary  to  the  presence  of  the 
obstructing  band  near  the  splenic  flexure.  The  adhesion  of  the 
tip  of  the  epiploic  appendage  was  itself  an  immistakable  evi- 
dence of  the  presence  at  a  previous  time  in  this  locality  of  an 
acute  infectious  process. 

Two  years  have  now  elapsed  since  this  operation,  and  the 
patient  has  remained  in  vigorous  health,  free  from  his  old 
obstructive  s^nnptoms. 

Case  VIII. — Post-typhoidal  diffuse  adhesive  peritonitis;  wide- 
spread intra-abdominal  adhesions  and  pericolic  films;  chronic 
appendicitis;  iliac  kink;  relief  by  separation  of  adhesions  and 
removal  of  diseased  appendix.     (Hospital  No.  240.) 

Male,  aged  thirty-seven  years.  A  thick-set,  neurotic  man  with 
tendency  to  obesity.  Seven  years  ago  had  typhoid  fever,  which 
ran  a  course  of  seven  weeks.  Three  years  ago  was  confined  for 
ten  days  by  an  attack,  the  chief  element  of  which  was  pain 
referred  to  the  right  side  of  his  abdomen.  This  gradually 
disappeared  in  its  acuteness,  but  ever  since  that  time  he  has  had 
pain  at  irregular  intervals  referred  to  the  same  region.     Four 
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months  ago  he  had  an  attack  more  aggravated  than  usual,  which 
lasted  for  two  weeks.  His  bowels  are  constipated,  and  whenever 
he  is  tired  or  has  been  exposed,  he  suffers  from  colicky  pains  in 
them.  He  also  is  subject  to  attacks  of  spasmodic  pain  referred 
to  the  pylorus.  These  attacks  of  pain  are  always  preceded  by  a 
condition  of  constipation,  and  are  relieved  when  the  bowels 
move.  There  is  tenderness  on  pressure  over  the  region  of  the 
appendix,  which  tenderness  extends  downward  into  the  pelvis. 
There  is  some  tenderness  complained  of  over  the  pylorus. 

Operation  (December  7,  191 1). — A  four-inch  oblique  incision 
rather  high  in  the  right  iliac  region.  When  the  abdominal  wall 
had  been  divided  no  free  peritoneal  cavity  was  entered,  but  the 
subjacent  intestines  everywhere  were  found  adherent  to  the  parie- 
tal peritoneal  surfaces.  An  entry,  however,  was  effected  between 
the  coils  of  intestine  exposed  by  the  incision,  and  these  coils  were 
drawn  apart  by  dividing  the  delicate  adhesive  films  connecting 
them  until  the  ascending  colon  and  the  cecum  with  the  appendix 
were  eventually  liberated  and  uncovered.  All  these  structures 
and  the  adjoining  coils  of  small  intestine  and  the  parietal  peri- 
toneum were  bound  together  by  delicate  but  firm  adhesive  films, 
and  the  whole  area  presented  many  tortuous  dilated  capillaries. 
The  appendix  when  identified  was  found  passing  downward  and 
backward  underneath  the  ileum  and  thence  to  the  pelvis  below, 
and  was  bound  throughout  its  whole  extent  to  the  ileum  by  an 
adhesion  film.  It  was  the  subject  of  a  chronic  inflammatory  thick- 
ening. It  was  enucleated  and  removed  in  the  usual  manner. 
The  ascending  colon  was  traced  up  to  the  hepatic  flexure,  and  the 
restraining  film  in  a  large  degree  removed  from  its  surface.  At 
this  point  operative  interference  was  suspended  and  after  toilet 
of  the  region  had  been  made  with  hemostasis  wound  was  closed. 
Operative  recovery  was  uncomphcated.  Ultimate  result,  entire 
relief  from  the  symptoms  for  which  the  operation  had  been 
performed.  The  patient's  condition  was  unmistakably  the 
product  of  acute  local  inflammatory  attacks,  the  previous  symp- 
toms of  which  as  detailed  in  his  history  are  clear  enough  and  are 
doubtless  due  to  bowel  changes  consequent  upon  the  typhoid 
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ulcers  when  thirty  years  of  age.  To  the  eye  of  the  operator 
many  of  the  filmy  areas  exposed  in  this  case  were  identical  in 
appearance  with  those  which  he  had  seen  in  the  other  and  less 
severe  cases  of  pericolitis. 

Case  IX. —  Definite  pericolic  membrane  covering  in  the  ascend- 
ing colon,  reflected  from  lateral  parietes,  with  strong  band-like 
process  extending  up  to  gall-bladder  and  right  hypochondrium; 
appendix  chronically  inflamed,  sharply  angidated,  and  bound  to 
cecum  and  adjacent  ileum  by  strong  band-like  adhesions  which 
kinked  the  ileum.    (Hospital  No.  261.) 

Female,  aged  thirty-two  years.  A  neurotic  young  woman, 
well  nourished,  who  since  she  was  eight  years  of  age  has  been  the 
subject  of  a  series  of  digestive  troubles.  Throughout  her  history 
there  has  been  a  marked  tendency  to  constipation.  At  the  age  of 
nineteen,  13  years  ago,  she  had  an  attack  of  severe  pain  referred 
to  the  upper  abdomen,  which  lasted  for  three  or  four  hours  and 
was  followed  by  a  sense  of  epigastric  tenderness  for  several  days. 
Two  years  later  she  had  a  similar  attack.  Seven  years  later  she 
had  a  much  more  severe  attack.  These  attacks  never  were  accom- 
panied with  jaundice.  Since  this  last  attack  four  years  ago  she 
has  been  very  easily  exhausted.  Bowels  have  been  markedly 
irregular.  Six  months  ago  had  a  transient  attack  of  pain  in  the 
region  cf  the  appendix,  which  lasted  for  one  week.  Since  that 
time  she  has  had  numerous  similar  but  slighter  attacks.  During 
the  four  weeks  previous  to  coming  under  our  observation  she  had 
had  continuous  pain  low  down  in  the  right  iliac  fossa.  Examina- 
tion elicited  nothing  in  the  pehds  nor  in  the  epigastrium,  but 
there  was  a  general  tenderness  over  the  line  of  the  ascending 
colon,  with  its  maximum  over  the  appendix. 

Operation  (January  20,  191 2).  The  abdomen  was  opened  by 
a  five-inch  longitudinal  incision  through  the  right  rectus  muscle 
with  its  centre  opposite  the  umbilicus.  The  gall-bladder  upon 
exposure  appeared  normal,  but  there  extended  from  it  to  the 
hepatic  flexure  of  the  colon  a  rather  long,  dense  band  of  adhesion. 
After  this  band  had  been  divided  the  exposed  ascending  colon  was 
found  to  be  covered  by  a  rather  thick  membranous  veil  of  ad- 
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hesion  binding  it  to  the  lateral  abdominal  wall.  Running  in  this 
veil  were  many  small  venules.  This  veil  was  stripped  off  until 
the  entire  ascending  colon  was  free.  The  wall  of  the  cecum  was 
thickened  but  not  covered  by  this  membranous  veil.  The 
appendix  was  sharply  angulated  and  confined  by  a  short,  thick 
meso-appendix,  which  was  bound  in  with  the  head  of  the  cecum 
and  the  adjacent  portion  of  the  ileum  by  a  fibrous  band-hke 
formation  which  constricted  and  angulated  the  ileum.  These 
various  structures  were  freed  from  each  other,  and  the  appendix 
removed.  The  appendix  was  found  to  be  in  a  state  of  chronic 
inflammatory  thickening.  The  operative  recovery  in  this  case 
was  uncomplicated,  and  the  specific  relief  from  the  symptoms 
from  which  she  had  suffered  was  very  marked. 

Case  X. — Vascular  memhraniform  veil  springing  from  right 
lateral  parietes  reflected  over  ascending  colon;  upper  portion 
thickened  into  a  distinct  hand  constricting  colon  at  hepatic  flexure; 
chronic  appendicitis;  iliac  kink.    (Hospital  No.  267i.) 

Male,  aged  twenty-one  years.  An  active,  athlete  young  man, 
always  enjoying  good  health  until  six  months  ago,  when  he  took 
part  in  a  long-distance  running  race.  He  finished  the  race  but  was 
so  exhausted  by  the  effort  that  he  was  confined  to  his  bed  for  a 
week  thereafter.  Since  that  time  he  has  been  subject  to  frequent 
colicky  pains  referred  to  the  right  hypochondrium,  coming  on 
an  hour  or  so  after  eating.  There  was  a  tendency  to  constipation 
of  the  bowels,  but  he  has  been  able  to  accomplish  a  daily  stool. 
He  now  complains  of  slight  tenderness  over  the  appendix  and  of 
discomfort  in  the  right  iliac  fossa  at  times,  especially  after 
exertion.  Examination  shows  a  marked  rigidity  of  the  right 
lower  rectus  muscle  with  some  tumefaction  in  the  region  of  the 
cecum  and  ascending  colon,  with  tenderness  upon  pressure. 

Operation  (February  28,  191 2).  Usual  three-inch  longitudinal 
incision  along  the  outer  border  of  the  right  rectus  muscle.  The 
ascending  colon  when  exposed  was  found  covered  by  a  memhrani- 
form veil  springing  from  the  lateral  parietes  and  reflected  over  the 
ascending  colon  from  the  hepatic  flexure  down  to  the  cecum,  but 
not  covering  the  cecum.    This  veil  was  quite  vascular,  and.  at  its 
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upper  portion  was  so  thickened  that  it  formed  a  distinct  band 
which  immobiHzed  the  colon  and  constricted  decidedly  the 
intestinal  lumen  at  that  point.  The  appendix  was,  however, 
thickened  and  congested  by  chronic  inflammation.  The  meso- 
appendix  was  thickened,  and  from  it  extended  a  thick  fibrous 
band  which  bound  the  appendix,  cecum,  and  ileum  to  the  margin 
of  the  pelvic  brim.  When  this  band  was  divided  the  whole 
cecum  was  found  to  be  freely  movable.  The  mobility  of  the 
cecum  was  still  more  accentuated  when  the  upper  membranous 
veil  had  been  di\aded  and  stripped  off.  The  raw  surfaces  left  by 
the  separation  of  the  adhesions  and  the  division  of  the  band 
were  covered  in  by  proper  sutures  as  far  as  possible,  the  parts 
placed  in  the  normal  relations,  and  the  wound  closed.  Operative 
recovery  was  uncomplicated.  The  ultimate  result  was  an  entire 
removal  of  the  discomfort  and  disabiHty  for  which  the  operation 
had  been  performed. 

Case  XL — Colonoptosis;  ascending  colon  at  middle  encircled 
and  constricted  by  membraniform  band;  cecum  dilated  and  mobile; 
appendix  elongated  but  not  inflamed;  colonopexy.  (Hospital 
No.  314.) 

Female,  aged  twenty-three  years.  Patient  a  neurotic,  high- 
strung,  but  intelligent  young  woman,  had  suffered  from  various 
intestinal  troubles  for  many  years.  She  was  subject  to  attacks 
of  diarrhea  alternating  with  constipation.  A  characteristic  con- 
dition of  intestinal  auto-intoxication  had  developed.  From  the 
age  of  fifteen  she  had  been  subject  to  spells  of  petit  mal.  At  the 
time  she  came  under  observation  her  bowels  were  fairly  regular, 
but  with  much  flatulence  and  colonic  cramps.  Bismuth  :r-ray 
picture  showed  a  very  marked  ptosis  of  the  colon,  the  hepatic 
flexure  falling  down  two  inches  below  the  level  of  the  iliac  crest, 
and  the  greater  part  of  the  transverse  colon  sinking  into  the 
pelvis. 

Operation  (May  20,  191 2).  The  abdomen  was  opened  by  a 
three-inch  longitudinal  incision  through  the  right  rectus  muscle. 
When  the  ascending  colon  and  cecum  were  brought  into  view,  a 
distinct,  well-formed  membraniform  band  was  found  encircling 
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the  ascending  colon  at  its  middle  and  perceptibly  narrowing  its 
lumen.  The  cecum  was  much  dilated,  was  freely  mobile,  and 
hung  over  into  the  pelvis.  The  appendix  was  large  but  ap- 
parently normal  in  texture.  It  was  removed.  The  constricting 
band  was  divided  and  the  cecum  and  ascending  colon  were 
fixed  above  the  brim  of  the  pelvis  to  the  parietal  peritoneum  of 
the  right  side  by  three  silk  sutures  which  were  introduced  through 
the  anterior  longitudinal  band.  The  transverse  colon  was  then 
brought  up  and  a  series  of  catgut  sutures,  six  in  all,  were  placed 
through  all  the  layers  of  the  transverse  mesocolon,  catching  the 
omentum  also  below  the  colon  and  thence  catching  the  anterior 
abdominal  wall  along  a  line  two  inches  above  the  umbilicus. 
The  result  of  these  sutures  was  that  the  colon  was  slung  from 
the  anterior  abdominal  wall  by  a  transverse  omental  hammock 
(procedure  of  Coffey).  The  wound  was  then  closed.  The 
patient  made  an  uncomplicated  operative  recovery.  The  later 
result  of  the  operation  has  been  to  give  her  great  relief  from  her 
previous  intestinal  troubles  and  practically  to  transform  her  life. 

Case  XII. — Pericolic  membranous  reflection  binding  first  por- 
tion of  transverse  colon  and  hepatic  flexure  to  right  parietes;  hepatic 
ilexure  constricted;  cecum  dilated;  appendix  chronically  inflamed; 
gall-bladder  inflamed  and  extensively  adherent  to  duodenum; 
cystic  duct  impermeable.     (Hospital  No.  369.) 

A  woman,  aged  forty-six  years.  A  vivacious,  energetic 
woman,  with  a  history  that  during  the  period  of  years  between 
her  twentieth  and  thirty-fifth  year  of  age  she  had  many  attacks 
of  supposed  subacute  appendicitis.  These  then  ceased  to  recur 
and  in  general  she  enjoyed  good  health  and  led  an  active  life  for 
the  succeeding  ten  years,  although  she  was  subject  to  attacks  of 
so-called  gastric  disturbances.  There  was  also  a  tendency  to 
constipation.  Five  months  before  coming  under  observation 
she  experienced  a  sudden  attack  of  excruciating  pain,  which  was 
referred  to  the  right  hypochondrium.  This  was  relieved  by 
morphine  hypodermically,  but  for  some  days  thereafter  the  gall- 
bladder region  remained  very  tender.  Since  the  first  attack 
similar  ones  varying  in  severity  have  continued  to  be  experienced 
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at  intervals  which  have  gradually  grown  shorter,  until  during 
the  ten  days  immediately  preceding  her  entry  to  the  hospital 
they  occurred  every  other  day.  Upon  admission,  in  the  interval 
between  the  attacks,  there  was  no  pain  nor  tenderness  nor 
tumor  to  be  felt  in  the  region  of  the  gall-bladder,  there  was  no 
muscular  rigidity;  temperature  and  pulse  normal;  there  was 
simply  slight  tenderness  upon  pressure  in  the  region  of  the 
appendix  and  along  the  ascending  colon,  but  she  was  in  a  state 
of  panic,  apprehensive  of  the  recurrence  of  her  attacks. 

Abdomen  was  opened  on  September  7,  191 2,  by  a  five-inch 
incision  through  the  right  rectus  muscle  from  the  costal  arch 
downward.  The  stomach,  pylorus,  and  duodenum,  first  exposed, 
were  found  normal.  The  gall-bladder  was  thick  walled  and  mod- 
erately distended.  A  dense  band  of  adhesions  united  the  lateral 
surface  of  the  gall-bladder  to  the  adjacent  surface  of  the  duode- 
num. Continuing  the  examination  along  the  right  side  down- 
ward, there  was  brought  to  view  a  dense  adhesion  uniting  the 
right  border  of  the  omental  apron  to  the  transverse  colon,  and 
the  hepatic  flexure  of  the  ascending  colon  to  the  adjacent  abdom- 
inal parietes.  When  this  band  had  been  divided  and  the  parts 
separated,  there  still  remained  several  well-marked  narrow  bands 
of  pericolic  membranous  formation  encircling  the  colon  near  the 
hepatic  flexure.  These  were  also  divided.  When  the  cecum  was 
exposed  it  was  found  dilated  and  the  appendix  elongated,  thick- 
ened, angulated,  and  bound  down  by  adhesions,  the  centre  of  a 
chronic  inflammatory  process.  The  appendix  was  freed  and  re- 
moved. After  all  raw  surfaces  had  been  covered  over  by  peri- 
toneal suture,  return  was  made  to  the  gall-bladder  region.  The 
adhesions  between  the  gall-bladder  and  the  duodenum  were 
divided  and  the  gall-bladder  opened.  Its  interior  contained  a 
moderate  amount  of  tarry  mucus,  no  bile  nor  calculi.  The  inner 
surface  of  the  gall-bladder  mucosa  presented  the  characteristic 
strawberry-like  state  of  chronic  cholecystitis.  The  gall-bladder 
fluid  contained  an  abundance  of  Bacillus  coli  communis  as  deter- 
mined both  by  smears  and  cultures.  A  drainage-tube  was 
inserted  into  the  fundus  of  the  gall-bladder  and  the  operative 
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wound  closed.  The  patient  made  an  uncomplicated  operative 
recovery.  No  bile  at  any  time  appeared  through  the  gall- 
bladder drains.  The  fistula  was  kept  open,  discharging  daily  a 
moderate  amount  of  colorless,  glairy  mucus.  No  return  of  her 
dreaded  paroxysms  of  pain  has  ever  taken  place.  Three  months 
after  the  primary  operation  the  operation  wound  was  reopened 
and  the  shrunken  gall-bladder  was  extirpated.  An  equally 
favorable  recovery  from  this  second  procedure  followed,  and  the 
patient  returned  to  her  home  in  the  third  week  thereafter.  She 
has  continued  well  to  the  present  time  and  states  that  her  bowels 
are  moving  normally,  in  this  respect  more  satisfactorily  than 
for  the  previous  twenty-five  years. 

Case  XIII. — Hepatic  flexure  hound  to  cecum  by  membranous 
film,  angulating  ascending  colon;  appendix  sharply  kinked  and 
chronically  inflamed.     (Hospital  No.  376.) 

Female,  aged  thirty-eight  years.  A  quite  adipose  woman, 
decidedly  neurotic,  who  twelve  years  ago  developed  presumed 
pulmonary  tuberculosis  with  hemoptysis,  for  which  she  went 
south  and  recovered.  Always  had  an  irritable  stomach,  with 
frequent  attacks  of  nausea  and  vomiting  and  symptoms  of 
pyloric  spasm.  Suffered  from  intestinal  bloating  due  to  flatus. 
Was  never  jaundiced;  was  always  constipated.  Recently  she 
had  developed  pain  in  the  bladder,  with  irritability  and  pain 
in  the  region  of  the  right  kidney.  Urine  was  reported  to  have 
contained  albumin.  When  she  came  under  observation  she 
complained  of  more  or  less  continuous  aching  and  pain  in  the 
region  of  the  right  kidney.  She  suffered  from  occipital  head- 
ache, frequent  vomiting,  and  dysmenorrhea;  was  unable  to  walk 
and  was  a  confirmed  invalid.  A  cystoscopic  examination  of  the 
bladder  gave  negative  findings.  Pelvic  examination  showed  the 
cervix  extensively  laceratedand  the  bodyof  theuterusretroverted. 
Upon  coming  to  operation,  after  curettage  and  repair  of  the  cervix, 
a  right  lateral  incision  was  made  through  the  sheath  of  the  rectus 
to  open  the  abdominal  cavity.  By  this  there  was  exposed  a 
membranous  film  binding  the  hepatic  flexure  down  to  the  cecum  ■ 
and  kinking  the  appendix  sharply.    The  membranous  adhesions 
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were  freed  and  the  ascending  colon  straightened  out.  The 
appendix  was  in  a  state  of  chronic  inflammation  and  was  re- 
moved. The  skin  incision  was  prolonged  downward  and  toward 
the  median  Hne  and  a  separate  median  abdominal  incision  was 
made  through  the  deeper  structures  above  the  pubis  to  expose 
the  retroverted  uterus.  This  was  brought  up  out  of  the  pelvis 
and  its  round  Hgaments  plicated  along  its  posterior  surface  so 
as  to  swing  it  up  in  normal  position  (procedure  of  Webster). 
The  patient  made  a  smooth  operative  recovery  and  when 
discharged  was  greatly  improved  both  in  her  mental  and  phy- 
sical state. 

Case  XIV. — Proximal  portion  of  transverse  colon  hound  to 
ascending  colon  by  dense  membranous  cover  {double-barrelled  shot- 
gun arrattgement) ;  appendix  chronically  inflamed;  gall-bladder 
inflamed  and  filled  with  calculi;  liver  prolapsed;  stomach  dilated 
and  prolapsed;  duodenum  dilated  and  prolapsed.  (St.  John's 
Hospital,  Service  of  P.  M.  P.) 

A  woman,  aged  forty- four  years,  was  admitted  for  relief 
of  constipation  and  pain  in  the  upper  abdomen.  During  her 
whole  life  she  had  suffered  from  constipation  and  had  always 
been  afflicted  with  stomach  troubles.  Eighteen  months  before 
admission  she  suffered  an  attack  of  intense  pain  in  the  region  of 
the  gall-bladder,  on  account  of  which  she  was  kept  in  bed 
several  days.  Later  she  had  suffered  regularly  from  pain  in  the 
epigastrium,  starting  about  two  hours  after  eating,  which  would 
be  reheved  by  taking  food.  The  constipation  increased  in 
degree  and  was  attended  with  much  flatulent  pain.  When 
examined  the  upper  right  rectus  was  tense  and  the  stomach  was 
dilated;  no  point  of  tenderness  was  ehcited. 

When  the  abdomen  was  opened  the  ascending  colon  and  adja- 
cent portion  of  the  transverse  colon  were  found  bound  down 
and  covered  over  by  a  dense  membranous  veil,  a  typical  mem- 
branous pericolitis.  This  veil  was  divided  and  reflected,  freeing 
the  colon  and  cecum.  The  appendix  when  brought  into  view 
was  found  chronically  inflamed  and  distended  by  fecohths.  It 
was  removed.    The  stomach  was  prolapsed  and  the  duodenum 
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was  dilated  two  or  three  times  its  natural  size.  The  liver  was 
prolapsed,  the  gall-bladder  was  the  subject  of  chronic  inflam- 
mation and  contained  sixteen  calculi.  The  anterior  edge  of  the 
liver  was  sutured  to  the  anterior  abdominal  wall.  Tube  drain- 
age of  the  gall-bladder  was  established  and  the  wound  closed 
about  the  drainage  tube. 

Subsequent  recovery  uncomplicated.  Tube  removed  at  end 
of  twelve  days. 

In  this  case  it  was  observed  that  the  under  surface  of  the 
ascending  and  transverse  colon  was  perfectly  normal,  free  from 
adhesions  of  any  kind.  The  presence  of  the  membranous  for- 
mation on  the  anterior  surface  of  the  intestine  only  might  suggest 
a  doubt  as  to  whether  it  was  originally  caused  by  infection  from 
the  intestine. 

Since  this  operation  to  the  present  time  the  patient  has  been 
able  to  .  eat  anything  in  moderation,  without  any  gastric  or 
intestinal  distress.    Her  bowels  move  naturally. 

Case  XV. — Cecum  confined  by  broad  membranous  veil,  thick- 
ened to  form  dense  band  covering  appendix  and  inserted  into  ter- 
minal ileum,  forming  pronounced  iliac  kink;  appendix  chronically 
inflamed;  healed  duodenal  ulcer,  with  abundant  adhesions  between 
duodenum  and  gall-bladder.     (Hospital  No.  394.) 

A  man,  aged  forty  years.  In  childhood  was  troubled  with 
spells  of  repeated  vomiting  and  attacks  of  so-called  indigestion. 
Between  the  ages  of  twelve  and  twenty-five  there  were  occasional 
spells  of  indigestion,  followed  by  longer  intervals  of  comfort. 
Twelve  years  ago  began  to  suffer,  especially  after  periods  of  much 
mental  effort  and  concentration,  from  attacks  of  pain  in  the  epi- 
gastric region.  These  would  last  from  a  few  days  to  several 
weeks.  The  persistence  of  these  attacks  have  greatly  diminished 
his  ability  to  discharge  the  duties  of  his  avocation,  which  is  such 
as  to  frequently  demand  great  mental  and  physical  exertion.  Is 
subject  to  habitual  constipation.  Abdominal  palpation  elicits 
pain  and  tenderness  in  the  epigastrium;  otherwise  negative. 
Test  meals  show  hyperacidity  which,  however,  is  not  always 
present.     Examination   of   stool   gives   strong   test  for  blood. 
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X-ray  examination  indicates  attachment  of  pylorus  to  the 
gall-bladder  and  liver. 

Abdomen  was  opened  through  the  right  rectus  muscle  by 
incision  extending  from  the  free  border  of  the  ribs  to  i^  inches 
below  the  umbihcus.  The  omentum  was  adherent  to  the  anterior 
abdominal  wall.  After  this  had  been  separated  and  the  colon 
exposed,  the  cecum  was  found  held  down  by  broad  thin  bands 
typical  of  membranous  pericolitis.  The  appendix  was  covered 
in  by  a  strong  band  of  adhesions  which  passed  from  the  lateral 
parietal  wall  of  the  iliac  fossa  over  the  appendix  and  was  in- 
serted into  the  ileum  i|  inches  from  the  ileocecal  junction.  This 
band  held  the  ileum  down  and  markedly  angulated  it.  The 
appendix  was  also  angulated,  its  tip  adherent  to  the  small 
intestine  and  the  omentum.  The  appendix  was  in  a  condition 
of  chronic  inflammation.  The  adhesion  bands  were  divided  and 
reflected  and  the  appendix  removed. 

Returning  to  the  epigastric  region  the  pyloric  extremity  of  the 
stomach  and  adjacent  duodenum  was  found  attached  to  the  gall- 
bladder and  hver  by  abundant  adhesions.  Portions  of  these 
were  developed  into  distinct  bands  which  held  up  the  duodenum. 
All  these  were  broken  up  by  blunt  dissections.  The  gall-bladder 
when  exposed  was  not  much  altered,  nothing  in  its  condition 
calling  for  intervention.  Exploration  of  the  jejunum  did  not 
develop  any  angulation  or  constriction.  All  the  parts  were 
replaced  in  as  normal  a  condition  as  possible  and  the  wound 
closed. 

The  patient  made  an  uncomplicated  recovery.  The  immediate 
relief  from  the  constipation  and  pain  from  which  he  had  been 
suffering  was  very  marked.  At  the  time  of  making  the  present 
report,  ten  months  after  the  operation,  the  improvement  has 
continued  and  the  relief  experienced  has  been  such  as  to  justify 
the  operation  made. 

Analysis  of  this  case  suggests  four  individual  factors  as  exist- 
ing, namely,  membranous  pericolitis,  chronic  appendicitis,  iliac 
kink,  and  duodenal  ulcer  with  consequent  gastroduodenohepatic 
adhesions.     The  primary  condition  was  due  to  the  pericolitic 
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formation,  and  according  to  the  observations  of  Flint  and 
Eastman  may  be  accepted  as  having  been  embryonic  in  origin. 
The  later  conditions  were  secondary,  effective  in  character, 
and  creating  a  succession  of  lesions  which  reacted  upon  each 
other  to  produce  the  progressive  pain  and  discomfort. 
.  Case  XVI. — Lower  half  of  ascending  colon  and  the  cecum 
constricted  by  membranous  expansion  which  binds  them  to  the 
lateral  parietes;  appendix  buried  beneath  the  membrane  and 
chronically  inflamed.     (Hospital  No.  413.) 

A  woman,  aged  forty-six.  A  fragile,  neurotic  woman  who 
applied  for  relief  primarily  of  symptoms  produced  by  uterine 
myomas.  She  also  complained  of  occasional  discomfort  referred 
to  the  right  iliac  region,  accompanied  by  the  formation  there  at 
times  of  a  gaseous  bunch.  Abdominal  palpation  revealed  in  addi- 
tion to  the  presence  of  a  moderate  myoma  of  the  uterus  deep 
tenderness  over  the  appendix  and  over  the  gall-bladder.  The 
abdomen  was  opened  by  a  median  incision  extending  from  the 
umbilicus  to  the  pubis.  The  cecum  and  the  ascending  colon  pre- 
sented in  a  state  of  gaseous  dilatation;  their  walls  were  congested. 
A  broad,  well-marked  membranous  adhesion  constricted  the 
lower  half  of  the  ascending  colon  and  the  cecum,  binding  the 
intestine  to  the  lateral  parietal  wall.  When  this  was  divided 
and  reflected  and  the  ascending  colon  was  drawn  medially,  the 
appendix  came  into  view  buried  by  the  cecum  and  covered  by 
membranous  folds.  It  was  in  a  condition  of  chronic  inflam- 
mation. It  was  removed.  Two  myomatous  masses  were 
then  enucleated  from  the  uterus.  The  raw  spaces  left  after 
the  various  procedures  were  covered  in  by  peritoneum  and  the 
abdominal  wound  closed  as  usual.  Operative  recovery  uncom- 
plicated. 

Case  XVII. — Membrane  reflected  from  cecum  over  appendix 
to  peritoneum  lining  iliac  fossa;  appendix  acutely  inflamed;  mem- 
brane congested.     (Hospital  No.  415.) 

A  woman,  aged  thirty-three  years.  Admitted  with  symptoms 
of  acute  appendicitis.  Inquiry  elicited  a  history  that  ten  years 
ago  she  had  an  attack  of  acute  pain  in  the  right  ihac  fossa. 
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Repeated  attacks  since  that  time.  The  last  attack  two  years 
ago.  Admitted  with  typical  symptoms  of  acute  inflammation 
of  the  appendix.  When  the  abdomen  was  opened  a  generally 
congested  cecum  presented,  behind  which  was  a  mass  fixing  the 
cecum  to  the  iliac  fossa,  within  which  the  appendix  was  buried. 
The  appendix  was  enucleated  in  a  condition  of  acute  congestion. 
Associated  with  this  congestion  of  the  appendix  there  was  a 
distinct  membranous  reflexion  passing  from  the  appendix  over 
upon  the  lower  anterior  portion  of  the  cecum.  In  this  ran  many 
turgid  venules.  This  membrane  was  distinctly  organized  and 
plainly  differentiated  from  the  inflammatory  exudate  in  which 
the  appendix  was  embedded.  It  was  necessary  to  divide  and 
reflect  this  membranous  covering  before  the  appendix  could  be 
enucleated.  The  appendix  was  removed  by  the  usual  method, 
the  raw  peritoneal  surfaces  covered  in  by  suture.  Uncompli- 
cated recovery. 

Case  XVIII. — Cecum  covered  in  by  pericolic  membrane; 
meso-appendix  continued  upward  onto  terminal  ileum,  and  by 
reason  of  inflammatory  fixation  of  appendix  into  right  iliac  fossa 
constricting  and  making  tense  the  ileum  (obstructive  ileac  kink); 
dilatation  of  ileum;  ulcers  of  duodenum  and  of  stomach.  (Hos- 
pital No.  431.) 

A  man,  aged  sixty-nine  years,  of  apparent  good  general 
physical  condition.  For  many  years,  however,  he  had  suffered 
from  gastric  symptoms,  consisting  of  spells  of  pain  and  burning 
and  indefinite  distress  in  the  epigastric  region,  coming  on  three 
or  four  hours  after  meals,  waking  the  patient  at  night.  These 
attacks  would  be  relieved  completely  and  immediately  upon 
the  ingestion  of  food  and  alkaUes.  After  such  attacks,  varying 
from  a  few  days  to  several  weeks,  there  would  be  intervals  of 
complete  freedom  from  discomfort.  During  more  recent  years 
he  has  complained  of  fulness  and  aching  in  the  region  of  the 
cecum.  During  the  two  weeks  immediately  previous  to  ad- 
mission he  had  passed  several  tarry  stools.  He  was  then  seized 
with  an  acute  prostrating  pain  referred  to  the  epigastrium,  with 
vomiting  of  large  quantities  of  coffee-ground  material.     When 
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admitted  he  was  in  a  condition  of  shock,  with  weak  pulse,  14c, 
dyspnea,  distended  and  rigid  abdomen,  a  tympanitic  resonance 
in  the  hypogastric  region,  and  with  marked  rigidity  and  tender- 
ness in  the  right  upper  quadrant  of  the  epigastrium.  The 
abdomen  was  opened  through  the  right  upper  rectus  muscle. 
Several  quarts  of  grumous  material  mixed  with  food  were  found 
in  the  peritoneal  cavity.  The  pyloric  end  of  the  stomach  was 
covered  over  by  dense  adhesions  which  fastened  it  to  the  posterior 
wall  of  the  abdomen  so  densely  that  no  liberation  under  the 
circumstances  was  possible.  Just  proximal  to  the  pyloric  vein 
on  the  lesser  curvature  was  a  patent  ulcer  the  size  of  a  ten-cent 
piece,  from  which  poured  great  quantities  of  grumous  material. 
The  ulcer  opening  was  closed  in  by  a  row  of  Lembert  sutures, 
over  which  was  tacked  the  omentum.  The  peritoneal  cavity 
was  wiped  out  as  well  as  possible.  Counter  incision  was  made 
on  the  right  flank  and  one  below  the  umbiHcus  for  drainage. 
A  drain  was  also  left  in  the  epigastric  wound.  The  patient  did 
not  rally  and  died  five  hours  after  operation. 

Upon  postmortem  there  was  found  an  old  very  definite  peri- 
colitic  membrane  covering  in  the  cecum.  The  appendix,  partially 
obliterated,  was  bound  down  to  the  right  iliac  wall  by  dense 
adhesions.  Continuous  with  the  meso-appendix  was  a  pro- 
liferative fat-laden  mass  of  tissue  which  continued  up  over  the 
ileocecal  junction  and  on  to  the  ileum.  This  by  reason  of  the 
fixation  of  the  appendix  to  the  right  wall  of  the  iliac  fossa 
markedly  constricted  the  lumen  of  the  ileum.  The  ileum  proxi- 
mal to  this  constriction  was  markedly  dilated.  The  wall  of  the 
gall-bladder,  thickened,  was  covered  by  old  inflammatory  bands, 
its  mucosa  in  a  condition  of  chronic  inflammation.  The  gall- 
bladder had  been  drawn  down  and  become  adherent  to  the 
upper  surface  of  the  duodenum  and  was  involved  in  an  old  scar 
process  which  joined  them  to  the  head  of  the  pancreas  behind. 
The  head  of  the  pancreas  was  hard  and  infiltrated.  There  were 
in  this  region  many  old  cicatrices  proximal  to  the  pylorus.  It 
was  stenosed  to  an  opening  about  j  inch  in  diameter.  On  the 
lesser  curvature  of  the  stomach  there  was  a  perforation  the  size 
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of  a  ten-cent  piece,  which  opened  freely  into  the  peritoneal 
cavity.  On  the  posterior  inferior  wall  of  the  pyloric  antrum 
extending  to  the  pylorus  proper  was  a  perfectly  healed,  punched- 
out  round  ulcer.  The  pyloric  sphincter  itself  had  been  replaced 
by  scar  tissue.  On  the  duodenal  side  of  the  pylorus  on  the  pos- 
terior wall  was  a  third  ulcer,  the  size  of  a  ten-cent  piece,  with 
clean  edges,  which  had  perforated  completely  through  all  the 
layers  of  the  intestinal  wall  into  the  substance  of  the  pancreas 
which  formed  its  base.    The  stomach  itself  was  dilated. 

The  sequence  of  pathological  conditions  in  this  case  was  evi- 
dently, first,  the  pericolic  membrane,  the  chronic  appendicitis, 
the  angulation  and  constricticn  of  the  ileum,  secondary  to  which 
in  course  of  years  developed  the  conditions  in  the  upper  abdomen 
which  led  to  the  final  catastrophe. 

Case  XIX. — Cecum  and  appendix  fixed  in  the  right  iliac  fossa 
by  a  mass  of  adhesions  of  inflammatory  origin;  distinct  from  these 
a  membranous  layer  covering  the  posterior  outer  surface  of  the 
cecum  and  binding  down  the  chronically  inflamed  appendix;  first 
part  of  sigmoid  flexure  adherent  to  left  brim  of  pelvis;  old  sal- 
pingitis.   (Hospital  No.  438.) 

A  woman,  aged  thirty-five  years.  Applied  primarily  for  relief 
from  vesical  irritability.  Upon  examination  it  was  found  that 
she  had  a  patent  urachus  and  that  she  also  suffered  from  chronic 
endometritis,  chronic  salpingitis,  and  chronic  appendicitis.  She 
was  the  subject  of  habitual  constipation,  and  suffered  from 
accumulations  of  gas  in  the  colon.  She  had  been  operated  upon 
two  years  before  for  hemorrhoids.  Cystoscopic  examination  of 
the  bladder  revealed  no  bladder  conditions  which  accounted  for 
her  symptoms.  The  uterus  was  curetted.  The  persistent 
urachus  was  exposed  by  a  longitudinal  incision,  isolated  and 
extirpated..  The  tubes  and  ovaries  presented  evidences  of 
former  inflammation  which  had  now  degenerated  into  sclerosis. 
The  head  of  the  cecum  was  bound  to  the  right  brim  of  the  pelvis 
by  a  strong  band  of  adhesions.  After  these  had  been  divided 
the  posterior  outer  surface  of  the  cecum  was  found  covered  by  a 
distinct  membranous  layer,  beneath  which  the  appendix  was 
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imprisoned.  This  was  divided  and  the  appendix,  in  a  condition 
of  chronic  inflammation,  was  enucleated  and  removed.  Examin- 
ation of  the  descending  colon  showed  the  first  part  of  the  sigmoid 
flexure  bound  down  to  the  left  brim  of  the  pelvis  by  fibrous 
bands  similar  to  those  on  the  right  side.  These  were  likewise 
divided  until  the  sigmoid  was  set  normally  free.  The  conditions 
as  found  suggested  the  presence  at  some  preceding  time  of  an 
infection  of  both  tubes,  consecutive  to  which  adhesions  binding 
down  the  colon  had  formed.  This,  however,  could  hardly  have 
caused  the  peculiar  membranous  layer  covering  the  posterior 
outer  surface  of  the  cecum  by  which  the  appendix  was  im- 
prisoned. 

An  uncomplicated  operative  recovery  followed  with  entire 
relief  to  the  abdominal  and  digestive  symptoms.  The  bladder 
has  greatly  improved  but  still  at  times  is  irritable. 

Case  XX. — General  ptosis  of  abdominal  viscera;  head  of 
cecum  covered  by  a  pericolitic  membrane  which  is  reflected  over 
a  chronically  inflamed  appendix.     (Hospital  No.  440.) 

A  woman,  aged  thirty-nine  years.  A  sallow,  slender  woman, 
who  has  been  married  two  years,  never  pregnant.  Occasionally 
since  childhood,  at  long  intervals,  she  has  suffered  from  spells  of 
faintness  without  losing  consciousness,  attended  by  vomiting  and 
a  sense  of  soreness  through  her  bowels.  She  has  always  been 
constipated;  has  never  had  any  attack  of  severe  abdominal  pain, 
but  there  is  a  constant  sense  of  discomfort  on  the  right  side  of 
the  abdomen.  She  is  practically  incapacitated  from  active 
labor  on  account  of  the  early  exhaustion  and  aggravation  of 
discomfort  following  exertion.  She  complains  of  indigestion,  of 
much  belching  of  wind.  Examination  shows  a  general  ptosis 
of  the  liver,  stomach,  and  colon.  The  cecum  is  dilated  and 
tender,  the  right  kidney  moderately  prolapsed,  and  the  uterus 
retroverted  and  prolapsed.  Abdomen  was  opened  by  longi- 
tudinal incision  from  xiphoid  appendix  to  the  umbiHcus.  The 
prolapsed  stomach  protruded  through  incision.  Liver  was  pro- 
lapsed to  the  level  of  the  crest  of  the  ileum  so  that  the  appendix 
and  gall-bladder  were  in  contact.    The  cecum  was  prolapsed  to 
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the  brim  of  the  pelvis.  The  appendix  was  behind  the  cecum 
and  covered  in  by  a  pericolitic  membrane.  The  chronically 
inflamed  appendix  was  enucleated  from  its  bed  and  removed 
in  the  usual  manner.  The  raw  surface  left  by  the  enucleation 
of  the  appendix  was  sutured  to  the  lateral  parietes  near  the  crest 
of  the  ileum  so  as  to  fix  and  elevate  the  cecum  and  descending 
colon.  The  liver  was  rotated  upward  to  its  normal  position 
below  the  diaphragm,  and  its  suspending  ligament  was  shortened 
by  pleating  it  with  chromic  gut  sutures,  which  were  inserted  into 
the  anterior  parietes  above  the  level  of  the  costal  arch.  The 
anterior  edge  of  the  liver,  at  the  entrance  of  the  round  ligament 
into  the  longitudinal  fissure,  was  also  included  in  these  sutures. 
Similar  sutures  were  passed,  fijcing  the  anterior  edge  of  the  liver 
on  either  side,  fastening  it  to  the  diaphragm.  The  gastrocolic 
omentum  and  the  greater  omentum  were  then  sutured  to  the 
anterior  parietes  above  the  umbihcus  by  a  series  of  these  chromic 
gut  sutures  arranged  transversely. 

At  the  end  of  six  months  after  the  operation  patient  reported 
that  her  bowels  were  acting  regularly,  some  aperient  being 
indicated  only  occasionally.  All  the  right  side  symptoms  had 
disappeared  but  she  had  had  some  trouble  from  accumulation 
of  flatus  at  the  splenic  flexure  (left-sided  discomfort).  Her 
general  health  has  greatly  improved,  but  she  is  quickly  fatigued 
when  on  her  feet. 

Case  XXI. — Ascending  and  first  portion  of  transverse  colon 
bound  together  by  a  membranous  envelope,  thickened  at  point 
into  distinct  bands  {double-barrelled  shotgun  arrangement); 
cecum,  appendix,  and  terminal  ileum  bound  down  to  brim  of  pelvis 
by  strong  fibrous  bands;  appendix  chronically  inflamed;  ileum 
kinked.     (Hospital  No.  441.) 

A  woman,  aged  forty-six  years.  Admitted  primarily  on 
account  of  menorrhagia  and  profuse  and  offensive  discharge  due 
to  adenomyoma  of  the  uterus.  In  addition  to  the  pelvic  con- 
dition, she  suffered  much  from  constipation  and  severe  abdominal 
pain,  the  maximum  of  pain  being  referred  to  the  cecal  region. 
Suffers  much  from  gaseous  eructations  and  from  characteristic 
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symptoms  of  fecal  stasis.  When  admitted  to  the  hospital  the 
abdomen  was  fiat  and  relaxed  but  with  gaseous  distention  of 
the  cecum.  The  entire  ascending  colon  and  the  cecum  were 
tender,  with  maximum  tenderness  at  the  site  of  the  hepatic 
flexure.  When  the  abdomen  was  opened,  by  a  longitudinal 
incision  from  the  pubis  to  umbilicus,  the  ascending  and  trans- 
verse colon  were  found  bound  together  for  some  five  inches  of 
their  course  by  strong  membranous  bands  springing  from  the 
anterior  surface  of  the  omentum  near  its  colonic  attachments 
and  inserted  into  the  lateral  aspect  of  the  ascending  colon. 
The  cecum  and  appendix  were  bound  down  to  the  brim  of  the 
pelvis  by  strong  fibrous  bands  which  involved  also  the  last  two 
inches  of  the  ileum.  Hidden  beneath  this  cecoileac  membrane 
was  the  appendix  in  a  state  of  chronic  inflammation.  The 
bands  were  divided  and  appendix  enucleated  and  removed  and 
the  raw  surface  covered  over  by  peritoneum.  Two  large  cysts 
of  the  left  ovary  were  excised.  Uterus  removed  in  the  usual 
manner.  Patient  made  an  uncomplicated  recovery.  Her  health 
thereafter  became  markedly  improved.  She  gained  steadily 
in  strength  and  spirits  and  was  relieved  of  all  troublesome 
symptoms. 

Case  XXII. — Ptosis  of  stomach;  cecum  and  ascending  colon 
covered  by  membraniform  veil,  which  at  the  hepatic  flexure  was 
thickened  into  a  distinct  band  constricting  the  hepatic  flexure; 
appendix  chronically  inflamed;  from  meso-appendix  a  band-like 
reflection  passing  to  ileum  and  angulating  it  (ileac  kink).  (Hos- 
pital No.  451.) 

A  female,  aged  sixteen  years.  A  bright,  active  girl,  who 
from  early  childhood  has  suffered  from  frequent  abdominal 
crises  of  pain,  vomiting,  and  diarrhea.  An  especially  aggravated 
attack  occurred  six  months  ago.  When  she  was  eight  years  of 
age  she  had  a  continued  fever  for  a  period  of  six  weeks,  since 
which  time  her  general  malaise  dates.  Her  bowels  are  con- 
stipated, menstruation-  regular.  Examination  reveals  a  narrow 
lower  thorax  and  upper  abdomen  and  a  large  lower  abdomen 
and  hips,   giving  the  general   conformation  of   an  hour-glass. 
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There  is  ptosis  of  the  stomach.  The  cecum  is  distended  and 
tender.     Marked  tenderness  over  the  appendix. 

Abdomen  was  opened  by  longitudinal  incision  through  the 
right  rectus  muscle.  Over  the  cecum  and  ascending  colon  there 
was  a  delicate,  congested,  membraniform  veil.  This  was  thick- 
ened as  it  approached  the  hepatic  flexure  and  formed  a  con- 
stricting band  which  bound  down  and  diminished  the  lumen  of 
the  colon  at  that  point.  The  appendix  was  not  covered  over  by 
the  membrane,  but  was  elongated,  thickened,  and  congested, 
King  down  upon  the  brim  of  the  pelvis.  From  the  meso-appendix 
there  was  a  reflection  which  passed  over  on  to  the  ileum  angulat- 
ing  it  (ileac  kink).  The  appendix  was  removed.  The  ileac 
reflexion  of  its  mesentery  was  divided  and  the  ileum  freed;  the 
pericoHc  band  which  constricted  the  hepatic  flexure  was  divided ; 
the  ptosed  transverse  colon  was  fixed  to  the  anterior  abdominal 
wall  above  and  to  the  right  of  the  umbilicus  by  two  points  of 
chromic  gut  suture.  The  wound  was  closed  without  drainage. 
Immediate  operative  recovery  without  complication. 

The  relief  of  abdominal  symptoms  which  immediately  followed 
the  operation  was  not  permanent.  Six  months  later,  when 
examined,  obstipation  was  present  in  as  great  a  degree  as  ever, 
with  a  good  deal  of  distress  in  the  region  of  the  transverse  colon 
and  the  splenic  flexure.  A  marked  degree  of  pylorospasm  was 
present.  Further  medical  treatment  has  been  instituted.  In 
the  event  of  its  failure  to  relieve  an  ileosigmoidostomy  may  be 
considered. 

Case  XXIII.^ — Marked  membraniform  layer  covering  and 
binding  together  ascending  colon  and  first  part  of  the  transverse 
colon  {double-barrelled  shotgun  arrangement);  at  the  hepatic 
flexure  a  band-like  development  in  the  membrane  constricting  the 
gut;  appendix  not  covered  by  membrane  but  in  condition  of  chronic 
inflammation.    (Hospital  No.  462.) 

A  woman,  aged  twenty-two  years.  Well  developed,  always 
well  until  six  months  ago,  when  after  the  birth  of  her  first  child 
she  began  to  suffer  from  constipation  with  much  distress,  due  to 
accumulation  of  flatus  in  the  colon,  particularly  in  the  region  of 
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the  cecum.  Eight  weeks  ago  had  acute  appendicitis.  Much 
vesical  irritation.  Upon  examination  she  had  marked  tenderness 
over  the  appendix,  with  discomfort  on  pressure  over  the  region 
of  the  hepatic  flexure.  Urine  full  of  colon  bacilli.  X-ray-bis- 
muth examination  showed  dilatation  of  cecum  and  ascending 
colon;  marked  angulation  at  the  hepatic  flexure,  with  first  part 
of  transverse  colon  running  parallel  to  the  descending  colon  for 
about  four  inches  (double-barrelled  shotgun  arrangement). 

Abdomen  opened  through  the  right  rectus  muscle  exposed 
a  marked  membraniform  layer  covering  the  ascending  colon  and 
the  cecum  and  the  first  portion  of  the  transverse  colon,  binding 
them  together  in  the  position  previously  demonstrated  by  the 
a;-ray  examinations.  That  portion  of  this  membrane  which 
covered  the  hepatic  flexure  was  more  strongly  developed,  forming 
a  band  markedly  obstructing  the  lumen  of  the  colon  at  that 
point.  This  band  and  the  remaining  portion  of  the  membrani- 
form veil  were  divided  and  reflected  until  the  bowel  was  liberated 
and  fell  into  its  normal  position.  The  thickened  and  chronically 
inflamed  appendix  was  removed.  Patient  made  an  uncompli- 
cated operative  recovery.  Three  months  after  operation  she 
reported  that  her  bowels  were  moving  normally  from  one  to 
two  times  daily  and  that  her  general  condition  was  excellent. 
She  has,  however,  had  several  attacks  of  pyloric  spasm 
relieved  by  vomiting.  She  still  has  occasional  frequency  of 
urination. 

Case  XXIV. — Cecum  hound  down  hy  dense  membrane  which 
covered  in  the  appendix;  hand  extending  from  appendix  to  ileum, 
which  was  constricted  hy  it.    (Hospital  No.  467.) 

A  woman,  aged  fifty-eight  years.  Since  birth  of  her  child 
thirty-five  years  ago  has  suffered  from  frequent  spells  of  so-called 
stomach  trouble,  characterized  by  acute  cramping  pain  in  the 
right  upper  abdomen  accompanied  by  vomiting.  These  attacks 
would  last  from  a  few  minutes  to  some  hours.  Has  been  icteroid, 
but  never  distinctly  jaundiced.  The  attacks  were  always 
followed  by  marked  tenderness  in  the  right  hypochondrium. 
In  the  intervals  between  these  attacks  she  suffered  from  epi- 
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gastric  distress  after  meals,  with  frequent  vomiting,  much 
flatulent  belching  and  bloating. 

Right  rectus  incision  exposed  the  cecum  bound  down  by  a 
dense  membraniform  cover  which  included  the  appendix  and 
bound  it  to  the  mesentery  of  the  ileum,  causing  a  constriction 
of  the  ileum  one  inch  proximal  from  the  cecum.  The  constricting 
band  binding  down  the  appendix  was  divided,  loosening  the 
ileum,  and  the  appendix  itself  was  dissected  out  from  its  cover- 
ing and  removed.  The  pericolic  membrane  was  divided  and 
reflected.  Passing  to  the  hypochondriac  region  a  greatly  dilated 
duodenum  and  a  chronically  inflamed  gall-bladder  bound 
together  by  extensive  adhesions  were  exposed.  No  ulcer  of 
stomach  or  duodenum.  Duodenum  separated  from  gall-bladder. 
Gall-bladder  brought  up  into  wound,  opened,  and  seventeen 
gall-stones  removed.  Tube  drainage  of  gall-bladder  established. 
Balance  of  wound  closed  by  layer  sutures.  UncompHcated 
operative  recovery. 

Case  XXV. — Cecum  and  ascending  colon  covered  and  bound 
down  by  strong  membranous  bands,  upper  portion  of  which  con- 
stricted hepatic  flexure;  appendix  chronically  inflamed;  liver  and 
stomach  prolapsed;  duodenum  dilated  and  adherent  to  gall- 
bladder.    (Hospital  No.  479.) 

A  woman,  aged  forty-four  years,  who  always  had  trouble 
with  her  stomach.  Two  years  ago  had  an  attack  of  severe  pain 
in  the  epigastrium,  confining  her  to  bed  for  some  days.  There- 
after she  was  subject  to  attacks  of  pain  in  the  epigastrium,  which 
would  come  on  about  two  hours  after  eating  and  would  be 
relieved  by  partaking  of  more  food.  This  condition  became 
more  aggravated,  causing  her  to  be  confined  to  bed  for  a  space 
of  five  months.  During  this  time  her  constipation  was  very 
marked.  When  admitted  to  hospital  she  was  emaciated.  Her 
lower  thorax  and  epigastrium  were  narrow.  Her  general  nutri- 
tion, however,  was  still  fair.  The  upper  right  rectus  was  quite 
tense,  especially  over  the  pylorus  and  gall-bladder.  Stomach 
was  dilated  and  prolapsed  below  the  unbilicus.  There  was 
moderate  tenderness  in  the  right  iliac  fossa. 
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Operation  at  St.  Jchn's  Hospital.  The  abdomen  was  opened 
by  a  median  incision.  The  prolapsed  stomach  was  as  had  been 
appreciated.  In  addition,  the  duodenum  was  greatly  dilated,  so 
that  it  was  difficult  to  distinguish  between  the  stomach  and 
duodenum.  Gall-bladder  was  entirely  hidden  by  adhesions 
which  bound  it  to  the  duodenum  and  pylorus.  The  liver  was 
prolapsed.  The  cecum  and  ascending  colon  were  bound  down 
by  strong  membranous  bands,  the  upper  portion  of  which  con- 
stricted the  hepatic  flexure  of  the  colon.  The  colon  and  cecum 
were  mobilized  by  dividing  the  bands  that  confined  them.  The 
appendix,  in  a  state  of  chronic  inflammation  and  distended  by 
fecal  concretions,  was  enucleated  and  removed.  The  liver  was 
placed  in  its  norma]  situation  and  sutured  to  the  anterior 
abdominal  wall  in  two  places,  according  to  the  method  of  Coffey. 
The  gall-bladder  was  freed  from  its  adhesions,  opened,  and 
fourteen  gall-stones  removed.  Tube  drainage  was  estabhshed. 
The  gastrohepatic  ligament  was  shortened  by  a  purse-string 
suture,  which  was  fastened  to  the  anterior  abdominal  wall. 
The  abdomen  was  closed  with  the  exception  of  the  gall-bladder 
drainage  opening.  Patient  made  an  uncomplicated  operative 
recovery.  With  the  establishment  of  convalescence  she  was  at 
once  able  to  take  food  with  comfort.  At  the  present  time  she 
is  able  to  eat  practically  anything.  Her  bowels  move  normally, 
only  occasionally  calling  for  the  assistance  of  laxatives. 

Case  XXVI. — Cecum  and  ascending  colon  covered  by  strong 
membranous  film;  appendix  chronically  inflamed;  band  from 
appendix  to  ileum  angulating  and  fixing  ileum  (ileac  kink); 
inflamed  gall-bladder  adherent  to  duodenum;  old  healed  duodenal 
scar.    (Hospital  No.  470.) 

A  man,  aged  twenty-five  years.  Patient  during  childhood  had 
many  attacks  of  abdominal  distress  accompanied  by  vomiting, 
culminating  at  seven  years  of  age  in  a  severe  attack  of  what  was 
called  acute  gastritis.  From  the  age  of  seven  until  fifteen  he 
suffered  much  from  pain  locahzed  in  the  left  iliac  fossa.  For 
the  last  ten  years  has  had  to  be  extremely  careful  of  his  diet, 
frequently  suffering  from  nausea  and  vomiting.    These  attacks 
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have  been  more  marked  during  the  past  year.  Ten  weeks  before 
admission  he  had  a  very  acute  attack  of  pain  in  the  upper 
abdomen,  with  much  vomiting  of  greenish  materiah  Ten  days 
ago  he  had  a  similar  attack.  He  suffers  from  constant  epigastric 
distress.  He  has  recently  complained  of  many  short  attacks  of 
stabbing  pain  in  the  right  inguinal  fossa.  Examination  shows 
him  to  be  an  emaciated  man.  There  is  marked  tenderness  in  the 
epigastrium.  The  left  upper  rectus  is  moderately  rigid.  Pressure 
over  AIcBurney's  point  elicits  moderate  tenderness  and  acute 
pain  referred  to  the  left  inguinal  fossa  and  to  the  splenic  flexure 
of  the  colon.  Test  meal  reveals  achlorhydrica  hemorrhagica 
gastrica.  Examination  by  x-ray-bismuth  shows  the  stomach 
moderately  prolapsed ;  defective  peristalsis  of  the  lesser  curvature 
near  the  pylorus;  ascending  colon  and  first  portion  of  the  trans- 
verse colon  dilated;  mesocolon  relaxed  and  transverse  colon 
prolapsed  into  pelvis.  The  abdomen  was  opened  through  the 
right  rectus.  The  cecum  was  found  completely  covered  by  strong 
membraniform  films  which  extended  up  over  the  ascending 
colon.  The  anterior  ascending  colon  and  half  of  the  transverse 
colon  were  markedly  whitened  and  thickened.  The  appendix, 
greatly  infiltrated  and  congested,  was  covered  in  by  a  thickened 
membrane  which  passed  below  the  cecum  on  to  the  ileum,  pulUng 
the  terminal  ileum  to  the  right  and  holding  it  in  this  position, 
markedly  kinked.  The  membraniform  bands  were  divided;  the 
appendix  enucleated  and  removed.  Upper  abdominal  explor- 
ation disclosed  a  thickened,  chronically  inflamed  gall-bladder 
adherent  to  the  duodenum,  pylorus,  and  lesser  curvature  of  the 
stomach  by  strong  adhesions.  These  adhesions  were  severed, 
allowing  the  various  structures  to  resume  their  normal  place 
and  relations.  The  scar  of  an  old  healed  duodenal  ulcer  was 
noted  present  on  the  anterior  aspect  of  the  gut.  The  gall- 
bladder was  opened.  A  quantity  of  thick  tarry  bile  was  evacu- 
ated, and  drainage  instituted.  Wound  closed.  Uncomplicated 
operative  recovery. 

After  History.    The  later  history  of  this  patient  has  been  as 
satisfactory  as  that  of  the  previous  patient  (Case  XXIV)  has  been 
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unsatisfactory.  Relief  of  all  symptoms  followed  at  once,  and 
during  the  months  that  have  elapsed  he  has  been  normally  free 
from  all  intra-abdominal  sensations.  Eats  and  digests  com- 
pletely a  generous  general  diet.  Bowels  move  regularly  and 
spontaneously.  Has  increased  in  weight.  Has  been  transformed 
from  a  suffering  invalid  into  a  normal  active  man. 

Case  XXVII. — Cecum  and  appendix  and  terminal  ileum 
enveloped  in  a  membranous  film;  ileum  angulated;  appendix 
chronically  inflamed.    (Hospital  No.  484.) 

A  woman,  aged  fifty  years.  A  stout  woman  who  is  still  men- 
struating normally.  Twenty  years  ago  began  to  have  attacks  of 
pain  in  the  right  iliac  fossa.  During  the  years  that  have  elapsed 
has  had  numberless  attacks  in  various  degrees  of  discomfort 
referred  to  that  region.  During  the  last  few  months  has  also 
had  discomfort  referred  to  the  right  hypochondrium.  At  times 
there  is  also  gastralgia,  nausea,  and  vomiting.  Constipation  is 
extreme.  She  has  had  pain  referred  to  the  umbilicus.  Pal- 
pation reveals  moderate  tenderness  in  both  the  right  ihac 
and  right  hypochondriac  regions,  and  deep  tenderness  at 
the  umbihcus.  The  abdomen  was  opened  through  a  right 
pararectus  incision.  Gall-bladder  showed  evidences  of  an  old 
cholecystitis  without  calcuh.  An  old  and  dehcate  membranous 
film  wrapped  together  the  cecum,  ileum,  and  appendix,  the 
ileum  being  bound  to  the  cecum  at  a  sharp  angle  by  a  band  of 
adhesions  which  invested  the  appendix.  The  appendix  was 
long,  thickened,  and  congested,  and  bound  to  the  lower  portion 
of  the  cecum.  It  was  enucleated  and  removed.  The  various 
portions  of  the  pericecal  membranous  film  were  divided.  No 
pathological  condition  under  the  umbihcus.  The  gall-bladder 
condition  was  not  active  and  it  was  thought  not  to  call  for  any 
interference.  Wound  closed  without  drainage.  Uncomplicated 
operative  recovery. 

Conclusion.  As  one  reviews  these  cases,  it  is  quite  easy  to 
accept  in  explanation  of  the  presence  of  the  extraordinary  films 
and  bands  found  in  so  many  cases,  investing  more  or  less  ex- 
tensively the  large  bowel  on  the  right  side,  the  theory  that  they 
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are  persistent  remnants  of  embryonic  conditions  which  become 
contributors  to  disease  and  disability  when,  by  the  mechanical 
irritation  of  prolapsing  organs  tugging  at  a  structure  which 
restrains  it,  or  by  an  infection  transmitted  from  within  the 
bowel,  a  mild  degree  of  proHferative  inflammation  is  established 
that  makes  more  dense  and  strong  the  constricting  fibres  until 
they  interfere  with  peristalsis,  obstruct  the  fecal  current,  and 
aggravate  fecal  stasis.  It  would  seem  as  if  sufficient  clinical 
observation  had  now  been  accumulated  to  confirm  and  empha- 
size the  teaching  that  right-sided  pericohc  membraniform  veils 
and  bands,  crippling  the  peristaltic  functions  of  the  cecum  and 
ascending  colon,  were  of  frequent  occurrence,  and  that  when 
present  they  form  a  well-defined  surgical  condition  which 
always  is  a  menace  as  to  the  future,  and  in  many  cases  has 
already  become  the  cause  of  ill  health  and  suffering.  When- 
ever, therefore,  the  abdomen  is  opened  for  the  relief  of  con- 
ditions invohing  right-sided  symptoms,  the  operation  should 
be  so  planned  as  to  make  it  possible  to  explore  for  their  presence 
and  do  whatever  is  necessary  for  their  removal. 


ON  EXCISION  OF  THE  INFARCT  IN  ACUTE  HEMATO- 
GENOUS INFECTIONS  OF  THE  KIDNEYS 


By  LUCIUS  W.  HOTCHKISS,  M.D. 

NEW   YORK 


In  recent  years  considerable  attention  has  been  directed  to 
the  study  of  acute  hematogenous  infection  of  the  kidneys. 
The  lesions  which  have  been  found  are  frequently  unilateral, 
fairly  characteristic,  but  by  no  means  uniform  in  character  or 
extent. 

Congestion,  more  or  less  intense  and  extensive,  with  edema 
of  the  perirenal  fat,  infarctions,  red  and  white,  single  and 
multiple,  have  all  been  described  singly  cr  in  combination. 

Brewer,  who  reported  his  first  case  in  1904,  and  later  wrote 
extensively  on  the  subject,  has  been  a  pioneer  in  calling  the 
attention  of  the  profession  to  the  comparative  frequency  of 
its  occurrence,  as  well  as  to  the  necessity  of  early  diagnosis 
and  radical  surgery  in  the  more  severe  cases. 

A  study  of  Brewer's  cases,  in  his  paper  of  1906,  most  of  which 
were  of  the  severe  septic  type,  with  multiple  scattered  abscesses 
throughout  the  cortex,  with  a  clinical  picture  of  profound  sepsis, 
will  show  the  wisdom  of  radical  measures,  viz.,  nephrectomy, 
in  this  variety. 

The  reports  of  Farrar  Cobb,  1908,  and  later  of  Cotton,  191 1, 
call  attention  to  a  milder  type  of  infection  and  the  results  from 
conservative  measures.  A  study  of  two  very  unusual  cases 
of  my  own,  which  form  the  basis  of  this  brief  paper,  reveals 
a  type  of  acute  unilateral  septic  infarct  of  the  kidney,  wherein 
the  lesions  are  discrete  rather  than  scattered,  and  limited  in 
both  instances  to  the  upper  pole  and  portion  of  the  right  and 
left  kidney  respectively. 
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The  diagnosis  in  these  cases  from  the  urinary  findings  was 
quite  impossible,  and  the  differential  diagnosis  in  one  of  them 
from  an  empyema  was  not  easy. 

In  a  fairly  large  experience  in  the  surgery  of  the  kidney,  I  do 
not  recall  having  met  with  a  single  instance  of  pathological  con- 
ditions which  resembled  very  closely  the  findings  of  the  cases 
herein  reported;  nor  at  the  time  of  operation  was  I  cognizant 
of  the  fact  that  excision  of  the  infarct  had  ever  been  attempted, 
and  only  learned  of  Woolsey's  case  in  conversation  with  him 
long  after  my  own  experience. 

In  presenting  these  cases,  I  have  no  wish  to  submit  any  brief 
for  the  performance  of  this  somewhat  unique  procedure  of 
excision  of  the  infarct,  but  simply  to  present  the  facts  of  the 
cases  in  point  and  express  the  behef  that  in  a  somewhat  restricted 
field,  perhaps,  the  operation  has  a  distinct  place  in  that  it  is 
reasonably  safe  and  fulfills  the  indications  most  admirably. 

Case  I. — Louis  K.,  aged  twenty-three  years,  single,  admitted 
to  the  Greenwich  Hospital,  February  21,  1909,  to  the  service 
of  Dr.  Hyde,  to  whom  I  am  indebted  for  the  report  and  for 
much  valuable  assistance. 

His  previous  and  personal  history  were  entirely  negUgible 
as  regards  the  present  illness,  which  began  three  weeks  ago  with 
a  sudden  attack  of  pain  in  the  right  side  which  became  worse 
and  necessitated  the  calhng  in  of  a  physician,  who  made  a  tent- 
ative diagnosis  of  appendicitis  and  gave  him  some  medicine 
which  reheved  his  pain.  He  suffered  considerably  from  dysuria, 
however,  which  became  worse,  and  finally,  three  days  before 
he  came  to  the  hospital,  complete  retention  of  urine  occurred, 
for  which  catheterization  had  been  systematically  done. 

On  admission,  his  chief  complaint  was  pain  in  the  right  side, 
and  inability  to  pass  his  urine.  His  general  condition  was  fairly 
good  and  he  did  not  seem  to  be  very  sick.  His  temperature  was 
99.2°;  pulse  80,  and  he  showed  a  white  blood  count  of  12,000. 
The  abdomen  was  scaphoid,  tender  over  the  bladder,  but  no 
tenderness  was  noticed  at  this  time  over  the  region  of  the  kidney. 
There  was  a  slight  urethral  discharge,  thought  to  be  due  to  use 
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of  the  catheter,  as  he  denied  all  venereal  disease,  and  the  smears 
were  negative.  A  provisional  diagnosis  of  acute  cystitis  with 
a  non-specific  urethritis  was  made  and  treatment  with  hot  stupes 
locally  and  urotropin  and  catheterization  was  instituted.  An 
examination  of  the  urine  at  this  time  showed  a  specific  gravity 
of  I022,  acid  reaction,  a  trace  of  albumin,  and  many  white  and 
red  blood  and  pus  cells.  Albumin  was  never  demonstrated 
in  any  of  the  later  specimens  which  were  frequently  examined, 
and  the  rest  of  the  microscopic  picture  remained  about  the  same, 
with  the  pus  cells  steadily  diminishing  as  the  cystitis  improved. 
An  examination  of  the  urine  for  tubercle  bacilli,  was  negative. 

For  the  first  week,  under  regular  catheterization,  and  irri- 
gation of  the  bladder,  with  boric  acid  solution  and  argyrol,  he 
improved  steadily  and  began  to  void  his  urine  naturally  though 
with  some  pain. 

On  March  i,  he  complained  of  pain  in  the  region  of  the  right 
kidney  which  was  increased  on  deep  inspiration  and  was  accom- 
panied by  tenderness  along  the  lower  right  costal  margin. 
This  tenderness  was  most  marked  over  the  region  of  the  gall- 
bladder but  there  was  no  muscle  spasm  in  this  situation.  There 
were  no  signs  of  pneumonia. 

On  March  8,  as  his  temperature,  which  had  been  moderate 
had  suddenly  shot  up  to  104.4°  the  day  previous,  and  his  white 
blood  count  had  risen  to  about  14,000,  with  a  polynuclear 
percentage  of  80  per  cent.,  I  was  asked  to  see  the  case  in  consul- 
tation with  Dr.  Hyde,  who  had  made  a  tentative  diagnosis  of 
kidney  infection.  At  this  time  the  tenderness  over  the  bladder 
had  entirely  disappeared  but  there  was  extreme  tenderness  over 
the  right  kidney  and  extending  forward  to  the  middle  line  of  the 
abdomen.  As  the  case  seemed  to  be  one  of  probable  renal 
suppuration  and  his  condition  was  getting  daily  worse  an  oper- 
ation was  advised. 

Operation  March  12,  1909  (Dr.  Hotchkiss  with  the  assistance 
of  Dr.  Hyde  and  staff) .  An  obHque  right  lumbar  incision  exposed 
the  kidney,  which  was  found  to  be  adherent  by  its  upper  pole 
to  the  under  surface  of  the  right  lobe  of  the  liver,  and  when  the 
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somewhat  dense  adhesions  were  broken  down,  a  perirenal  abscess 
was  opened  in  this  situation  which  contained  a  moderate  amount 
of  pus  and  was  well  encapsulated.  The  kidney  having  been 
freed,  it  was  pulled  out  of  the  wound  and  thoroughly  examined. 
The  cortex  was  spUt  longitudinally  and  an  abscess  in  the  upper 
pole  was  opened  and  drained.  There  was  found  also  a  con- 
siderable triangular  area  of  soft  white  infarction,  apparently 
riddled  with  minute  abscesses,  and  measuring  about  two  inches 
across  its  base  and  not  extending  into  the  pelvis.  As  the  rest 
of  the  organ  appeared  reasonably  normal  and  the  infarcted 
portion  of  the  cortex  was  easily  enucleable  with  the  finger, 
the  infarct,  which  was  not  very  adherent,  was  neatly  extirpated 
in  this  manner  with  but  very  trifling  bleeding,  and  the  walls 
of  the  triangular  gap  in  the  kidney  looked  to  be  covered  with 
granulations.  The  kidney  was  returned  to  its  pocket  and  the  gap 
in  the  cortex  was  pressed  together  by  gauze  pads  introduced 
above  and  below  the  organ.  These  also  provided  for  abundant 
drainage  of  the  kidney  and  the  wound  which  was  loosely  closed 
to  the  drains. 

There  was  free  drainage  of  bloody  fluid  with  a  marked  urinous 
odor  for  several  days  and  the  pads  of  gauze  were  removed  and 
replaced  by  smaller  ones  on  the  fifth  day.  No  blood  appeared 
in  the  urine  after  the  operation.  About  five  days  later  the  gauze 
was  removed  and  rubber  tube  drainage  instituted,  which  had 
to  be  retained  rather  long  on  account  of  pus  retention  in  the 
upper  pocket  following  attempts  at  early  drain  removal.  By 
April  13,  however,  the  tubes  were  all  removed,  the  wound  was 
nearly  closed  and  the  patient  sitting  up  and  growing  stronger 
daily.  On  April  30,  he  was  discharged  with  a  normal  temperature 
his  wound  healed  and  apparently  well. 

C.A.SE  II. — Peter  K.,  aged  twenty-three  years.  Car  cleaner. 
Austrian.  Admitted  to  First  Medical  Division  of  Bellevue 
Hospital.  Service  of  Dr.  Draper,  December  25,  191 1.  His 
family  and  personal  history  were  negative ;  married ;  no  children ; 
denies  s>phihs  and  gonorrhea. 

Present  illness  began  three  weeks  before  admission  with  a 

\m  Siirg  37 


578    HOTCHKiss:  hematogenous  infections  of  the  kidneys 

sudden  attack  of  pain,  sharp  and  stabbing  in  character,  in  the 
left  side  and  only  felt  on  deep  inspiration  and  on  coughing. 
Since  onset  the  pain  has  been  variable;  at  times  almost  none, 
sometimes  very  severe.  One  week  before  his  chest  was  strapped, 
which  relieved  him  very  much.  His  appetite  is  poor,  he  sleeps 
fairly  well,  his  bowels  are  regular. 

Chief  complaint,  sharp  pain  in  the  left  axilla.  On  examination 
he  did  not  appear  to  be  acutely  sick.  His  chest  showed  fairly 
good  expansion,  respirations  were  normal.  There  were  a  few 
fine  rales  at  the  extreme  right  base,  and  a  few  pleuritic  rales 
at  the  base  of  the  left  axilla.  Pulse  regular  and  normal  as  to 
rate  and  force.  The  heart  is  negative.  Abdomen  also  negative. 
Provisional  diagnosis,  pleurisy.  Temperature  on  admission, 
ioi°;  pulse,  90;  respirations,  24.  Urine:  cloudy,  amber,  1029, 
alkaline.  Negative  as  to  albumin,  blood,  bile,  casts,  pus, 
indican,  or  acetone;  triple  phosphates,  present.  Aspiration  of 
the  chest  on  the  day  following  yielded  no  fluid. 

December  27,  temperature,  102°;  pulse,  98;  respiration,  24. 
Widal,  negative;  white  blood  count,  26,000;  polymorphonuclears, 
91  per  cent. 

December  28.  Sibilant  and  sonorous  breathing,  and  many 
fine  rales  at  the  left  base.  Aspiration  at  base  of  left  lung 
yields  a  few  drops  of  pus,  a  smear  from  which  shows  cocci. 
Temperature,  100.4°  to  103.4°;  pulse,  72  to  90;  respirations,  22; 
white  blood  count,  31,400;  polymorphonuclears,  93  per  cent. 

December  30.  Temperature,  100.6°  to  104.6°;  pulse,  78  to 
90;  respiration,  24;  white  blood  count,  26,400,  and  polymorpho- 
nuclears, 90  per  cent. 

December  31.  Signs  of  fluid  at  the  base  of  the  left  lung 
more  marked  and  pus  found  on  aspiration. 

January  i,  191 2.  Left  chest  aspirated  between  eleventh  and 
twelfth  ribs,  and  three  inches  from  spine  and  2  c.c.  of  fluid  pus 
obtained. 

Urinalysis,  amber,  slightly  turbid,  1029,  faintly  alkaline, 
faint  trace  of  albumin,  occasional  white  blood  cells  and  triple 
phosphates.     Temperature,    102°;  pulse,    100;  respiration,    24 
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Transferred  to  surgical  side  as  case  of  empyema  of  lower  chest 
for  operation. 

In  view  of  the  history,  the  site  at  which  pus  had  been  obtained 
by  aspiration,  between  the  eleventh  and  twelfth  ribs,  a  diagnosis 
of  abscess  below  the  diaphragm  in  relation  with  the  left  kidney 
was  made  by  the  writer. 

Operation.  A  vertical  incision  di\iding  the  twelfth  rib  and 
prolonged  downward  over  the  left  kidney  was  made  and  a  small 
abscess  was  found  below  the  diaphragm  in  close  relation  with 
the  upper  pole  of  the  left  kidney.  The  kidney  was  then  pulled 
into  the  wound  and  examined.  There  was  a  good  sized  white 
infarct  in  the  upper  pole  of  the  organ,  which  was  riddled  with 
small  abscesses.  Having  in  mind  my  former  experience,  and 
as  the  rest  of  the  organ  appeared  uninvolved,  the  whole  area 
including  the  infarct  was  easily  enucleated  with  the  finger  and 
without  any  considerable  bleeding  as  the  walls  of  the  gap  in 
the  kidney  appeared  to  be  granulating  and  healthy.  Two 
catgut  sutures  were  introduced,  bringing  the  sides  of  the  gap 
loosely  together.  The  kidney  was  dropped  back  into  its  bed 
and  gauze  drainage  introduced  and  the  wound  partly  closed. 

Pathological  report  on  the  specimen  of  kidney  tissue:  Large 
white  infarct  with  small  multiple  abscesses. 

Patient  rallied  well  from  the  operation,  saline  given  per  rectum 
and  on  the  morning  following,  five  and  one-half  ounces  of  urine 
were  voided.  This  was  of  brick  red  color,  cloudy,  and  contained 
fine  granular  casts  and  many  white  and  red  blood  cells.  During 
the  twenty-four  hours,  37  ounces  were  passed.  Temperature, 
100°  to  102°;  pulse,  120;  respiration,  24. 

January  4,  191 2.  Considerable  discharge  of  bloody  fluid 
from  the  wound. 

January  10.  Drains  removed  from  the  wound  and  replaced 
by  smaller  drains. 

January  14.  Wound  is  slowly  granulating,  but  a  small  pocket 
below  the  diaphragm  still  discharges  pus.  Condition  good, 
temperature  falling  below  100  in  the  morning,  and  convalescence 
well  estabUshed. 
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January  28.  The  patient  has  been  out  of  bed  for  the  past 
two  days  and  is  rapidly  gaining.  There  is  still  some  drainage 
from  the  small  pocket  beneath  the  diaphragm,  and  the  tem- 
perature has  reached  normal. 

The  subsequent  history  is  one  of  steady  progress  and 
recovery  and  discharge  from  the  hospital  in  good  condition  on 
February  19,  191 2. 


THREE    UNUSUAL    CASES    OF    RUPTURE    OF 
THE   BLADDER 


By  GEORGE  WOOLSEY,  M.D. 

NEW   YORK 


Rupture  of  the  bladder  is  not  a  common  lesion,  and  for 
that  reason  most  cases  have  been  and  should  be  reported. 
Several  excellent  papers,  including  the  statistics  of  reported 
cases,  have  been  contributed,  during  the  past  ten  years,  by 
Alexander,^  Jones,^  and  others. 

Most  cases  are  either  intra-  or  extraperitoneal.  The  latter 
is  commonly  associated  with  fracture  of  the  pelvis,  the  former 
is  the  more  common  variety.  Rarely  there  may  be  a  combi- 
nation of  both. 

Etiologically  the  lesion  is  usually  due  to  an  injury  to  a  full 
bladder.  A  number  of  cases  are  recorded  where  it  has  occurred 
during  distention  for  a  suprapubic  cystotomy,  the  rectum  being 
at  the  same  time  distended  by  a  Peterson  bag.  This  distention 
is  quite  unnecessary  if  the  patient  is  in  the  Trendelenburg 
position. 

In  a  very  few  cases  the  bladder  was  not  full  at  the  time,  but 
had  just  been  emptied.  In  such  cases  great  violence  is  required, 
and  the  rupture  is  extraperitoneal.  Routh,^  reported  the  case 
of  a  drunken  man,  aged  thirty-four  years,  whose  bladder  was 
ruptured  extraperitoneally  by  a  kick  in  the  abdomen  one  hour 
after  voiding. 

Again  there  may  be  no  external  injury.  Such  cases  are  called 
idiopathic  ruptures,  and  usually  depend  upon  some  pathologic 

'  Annals  of  Surgery,  1902,  xxxv,  106.  *  Ibid.,  1903,  xxxvii,  215. 

*  British  Med.  Jour.,  September  21,  1901,  p.  811. 
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condition  of  the  bladder  associated  with  the  presence  of  stone, 
stricture  of  the  urethra,  or  hypertrophy  of  the  prostate.  In 
a  bladder  thus  weakened  and  distended,  violent  muscular  effort, 
especially  violent  attempts  to  empty  the  bladder,  may  cause  its 
rupture. 

Apart  from  such  predisposing  conditions  idiopathic  rupture 
is  rare. 

The  first  case  that  I  report  was  apparently  an  idiopathic 
rupture,  without  such  predisposing  conditions.  The  patient, 
a  single  man,  aged  thirty-one  years,  was  alcohoHc  and  on  the 
previous  evening,  while  bowling,  was  said  to  have  drunk  over 
a  quart  of  champagne,  besides  beer.  He  said  that  he  urinated 
at  midnight  and  that  at  about  4  a.m.  he  was  seized  with  a  violent 
paroxysmal  pain  in  the  abdomen,  which  proved  to  be  due  to 
an  intraperitoneal  rupture  of  the  bladder,  low  down  on  the  pos- 
terior surface.  When  I  saw  him  the  next  day  the  abdomen  was 
much  distended,  rigid,  and  tender.  He  had  been  twice  catheter- 
ized  and  very  bloody  urine  withdrawn.  There  were  no  history 
or  signs  of  trauma,  and  he  consistently  denied  having  had  any. 
The  possibility  of  some  trauma,  which  passed  unnoticed  on 
account  of  the  effects  of  the  alcohol,  should  be  considered.  But 
when  he  returned  home,  shortly  after  midnight,  he  had  just 
voided,  so  that  the  supposition  that  he  ran  against  the  newel 
post,  or  some  such  thing,  is  not  a  likely  explanation,  as  the 
bladder  was  not  then  distended.  Moreover,  the  pain  did  not 
come  on  until  4  a.m.  The  rupture  probably  occurred  then,  for 
it  is  usually  though  not  invariably  followed  at  once  by  pain, 
and  often  by  shock,  in  intraperitoneal  ruptures.  A  few  cases, 
however,  are  reported  where  the  symptoms  have  been  delayed 
for  many  hours  or  even  days,  and  in  patients  under  the  influence 
of  alcohol  the  shock  may  be  lacking.  Under  the  conditions 
present  in  this  case  we  can  not  arbitrarily  assume  that  there 
was  a  trauma,  but  must  admit  that  it  was  possibly  an  idiopathic 
rupture,  due  to  rapid  distention,  on  account  of  alcoholic  excess. 

As  rupture  may  occur  from  violent  muscular  action  of  the 
bladder  and  the  abdominal  walls,  we  may  admit  the  possibility 


woolsey:  rupture  of  the  bladder  583 

of  such  a  contributing  cause,  as  the  bladder  wall  felt  and  appeared 
healthy  and  distention  alone  in  so  short  a  time  is  not  likely  to 
have  caused  the  rupture. 

Frieberg'  reports  an  intraperitoneal  bladder  rupture  in  a 
drunken  man,  from  overdistention.  without  any  known  outward 
injury.  Sugetinow'^  reports  a  case  of  intraperitoneal  rupture 
of  the  bladder  due  to  heavy  lifting.  The  patient  felt  a  sudden 
pain,  and  again  on  the  fifth  day,  d>-ing  on  the  eighth  day. 
Sugetinow  beUeved  that  the  mucous  and  muscular  coats  only 
gave  way  at  first  and  the  peritoneum  on  the  fifth  day.  Jones' 
also  reports  the  case  of  a  man  who,  soon  after  urinating  and 
defecating,  had  severe  pain  across  the  lower  abdomen,  with 
nausea  and  a  desire  to  urinate.  There  was  no  trauma  and  an 
intraperitoneal  rupture  was  found  and  closed.  He  was  alcoholic. 
Bolton^  reported  a  small  rupture  of  the  bladder  in  a  man  after 
two  days  intoxication.  There  was  no  history  of  injury  and  he 
woke  up  with  pain  in  the  abdomen.  This  patient  was  examined 
with  the  finger  in  the  bladder,  and  no  evidence  of  ulceration  or 
any  pathologic  condition  was  found  to  account  for  rupture 
from  overdistention. 

It  is  well  known  that  alcohoHsm  predisposes  to  rupture  of 
the  bladder  by  causing  its  rapid  distention  and  obtunding  its 
sensitiveness,  so  that  the  call  to  urinate  is  disregarded.  The 
muscles  of  the  abdominal  wall,  which  guard  the  bladder  from 
injury,  are  also  relaxed,  so  that  a  slight  blow  on  the  abdomen 
is  sufficient  to  rupture  the  full  bladder  without  leaving  any  sign 
of  injury  and  without  the  patient  being  conscious  of  it.  In 
any  drunken  patient  the  occurrence  of  some  trauma  can  never 
be  excluded. 

In  Case  II  the  lack  of  any  trauma  is  more  definitely  established. 
This  patient  was  also  alcoholic  but  not  a  drunkard.  The  case 
was  obscure  from  the  first,  trauma  was  denied  and  there  was  no 
previous  trouble  with  the  bladder  or  urethra.    While  in  perfect 

'  Virchow's  Archiv,  Band  ccii,  Heft  268. 

*  Centralblatt  f.  Krankheiten  d.  Ham.  u.  Sex.  Organ.,  1900,  p.  582. 

*  Loc.  cit.  *  Annals  of  Surgery,  1903,  xxxvii,  438. 
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health,  six  days  before  he  was  seen  by  me,  a  man  aged  forty-two 
years,  was  taken  with  nausea  and  vomiting,  and  the  next 
morning  with  pain  and  tenderness  in  the  right  lower  quadrant. 
Urination  was  normal.  As  he  had  had  two  previous  attacks 
of  pain  in  the  right  lower  quadrant,  with  vomiting,  etc.,  the 
diagnosis  of  appendicitis  was  made.  When  seen  by  me  he  was 
very  septic  and  weak,  in  a  wretched  condition,  stuporous,  and 
hiccoughing  continuously.  The  abdomen  was  distended  and 
held  quiet,  and  there  was  a  large  tender  mass  in  the  right  lower 
quadrant.  At  the  operation  a  very  large  quantity  of  ammoniacal 
purulent  urine  was  found  retroperitoneally,  extending  up  behind 
the  kidney  and  down  into  the  pelvis.  The  appendix  was  normal. 
Subsequently  the  x-ray  revealed  no  stone  and  tuberculin  tests 
were  negative,  so  that  the  usual  causes  of  ulceration  and  per- 
foration of  the  kidney  pelvis  and  ureter  were  absent.  Moreover, 
the  urine  remained  alkaline  and,  for  a  time,  the  greater  part 
of  the  total  urine  came  from  the  incision,  leaving  only  5  to  8 
ounces  to  be  voided. 

This  pointed  to  a  lesion  of  the  bladder,  and  on  cystoscopy 
there  was  seen  behind  the  right  ureter  mouth  a  crevice  extending 
laterally  nearly  across  the  bladder  floor.  It  resembled  a  "healing 
scar,  as  if  a  rupture  might  have  occurred  here."  In  about  three 
weeks  the  discharge  of  urine  from  the  wound  ceased,  and  a  later 
cystoscopy  showed  the  crevice  left  by  the  rupture  much  shorter. 

He  made  a  slow  convalescence  and  is  now,  two  and  one-half 
years  later,  better  than  he  has  been  for  years. 

These  two  cases  are  of  interest  in  their  bearing  on  the  principle, 
emphasized  by  Naumann,i  ^j^^  others,  that  a  normal  bladder 
never  ruptures  spontaneously,  but  that  such  a  rupture  depends 
upon  pathologic  changes  in  the  bladder  wall.  In  Case  II  we 
cannot  exclude  the  possibility  of  a  pathologic  bladder,  in  Case  I 
of  some  trauma.  In  the  case  of  a  man,  aged  fifty-five  years, 
reported  by  Hosemann,^  who  was  seized  in  the  night  with  severe 
abdominal   pain,    operation    revealed   a    small   intraperitoneal 

'  Zentralblatt  f.  Chir.    191 1,  p.  1344.  ^  i\)\(]     1^12,  p.  1323. 
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rupture  of  the  bladder.  Trauma,  drunkenness,  and  overdistention 
were  excluded,  hence  he  assumes  an  abnormal  or  pathologic 
bladder,  although  such  cases  of  rupture  are  rare.  The  oper- 
ation and  subsequent  cystoscopy  revealed  nothing  abnormal 
in  the  bladder. 

Rupture  of  the  mucous  and  muscular  layers,  gi\ing  rise  to  a 
diverticulum  covered  by  peritoneum,  has  been  reported  by  Reid. 
In  case  of  a  pre\'iously  formed  diverticulum  rupture  of  the  weak- 
ened wall  would  require  less  force  than  i?  usually  necessary  to 
rupture  the  bladder. 

In  Case  II  the  idea  first  to  suggest  itself  is  that  there  was  a 
perforation  of  an  ulcer,  tuberculous  or  malignant,  from  within, 
so  that  it  was  a  case  of  perforation  rather  than  rupture.  The 
cystoscope,  however,  failed  to  reveal  any  evidence  of  a  divertic- 
ulum or  of  an  ulceration,  and  there  were  no  previous  symptoms 
to  suggest  them.  Alexander^  has  reported  the  case  of  a  non- 
tuberculous  abscess,  following  the  psoas  tendon,  which  ruptured 
into  the  bladder  on  the  left  side,  and  he  had  seen  two  cases  of 
appendix  abscess  which  opened  into  the  bladder.  According 
to  Alexander  the  prognosis,  in  such  cases,  is  good,  except  in 
tuberculous  abscesses,  and  is  much  better  when  the  rupture 
occurs  from  without  in  than  in  the  opposite  direction.  In  this 
case  there  was  no  sjniptom  or  sign  of  the  rupture  of  an  abscess 
into  the  bladder,  no  voiding  of  pus  and  no  disturbance  of 
micturition. 

Speaking  of  spontaneous  rupture  from  overdistention  Gross 
says:  "the  mucous  and  muscular  coats  generally  give  way 
posteriorly,  where  the  urine  accumulates  under  the  peritoneum 
as  a  kind  of  secondary  pouch."  And  again  the  "urine  may  extend 
as  high  as  the  umbilicus  and  kidneys."  Though  we  have  in 
this  case  no  good  evidence  of  rupture  from  overdistention,  the 
above  description  indicates  the  course  the  urine  took. 

The  chief  interest  in  Case  III  also  concerns  the  etiology. 
There  was  here  a  history  of  trauma.    A  man,  aged  thirty-six 

>  Loc.  cit. 
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years,  while  asleep  on  a  fire  escape,  fell  one  story,  landing  on  the 
buttocks,  and  woke  up  with  suprapubic  pain  and  a  desire  to 
urinate.  On  operation  an  extraperitoneal  rupture  was  found  a 
little  to  the  left  of  the  middle  line.  There  was  no  fracture  of  the 
pelvis. 

Deaver^  has  reported  a  case,  also  walking  in  his  sleep,  who 
fell  two  stories,  landing  on  the  buttocks,  and  had  an  extra- 
peritoneal rupture  of  the  bladder  without  fracture  of  the  pelvis. 

Ashhurst^  states  tl\at  the  rupture  is  sometimes  caused  by 
counterstroke,  as  by  a  fall  on  the  buttocks.  My  patient  drank 
two  glasses  of  beer  before  going  to  sleep,  and  the  bladder  was 
full  at  the  time  of  the  fall.  Whether  the  bladder  is  burst  by 
the  hydraulic  pressure  from  within,  which,  when  the  fall  is 
suddenly  stopped,  expands  the  bladder  in  planes  at  right  angles 
to  the  vertical  axis  at  the  time  of  the  fall,  or  whether  a  sudden 
muscular  spasm  is  produced  by  the  fall,  is  an  open  question. 
There  was  no  direct  blow  on  the  bladder  in  this  case,  but  the 
mechanism  is  much  the  same  as  in  most  of  those  where  there  was 
a  direct  blow  over  the  bladder,  without  pelvic  fracture,  i.  e., 
an  expanding  of  the  bladder  in  one  plane  and  a  contraction  or 
flattening  in  the  plane  at  right  angles  to  this. 

Another  interesting  feature  in  this  case  was  that,  though  the 
rupture  was  apparently  altogether  extraperitoneal,  there  was 
considerable  bloody  fluid  with  a  urinous  odor  in  the  peritoneal 
cavity.  Also,  after  an  injection  into  the  bladder,  by  the  house 
surgeon,  of  6  ounces  of  saline  solution,  of  which  only  3  ounces 
returned,  the  dulness,  previously  noted  in  the  left  flank  and  the 
left  lower  quadrant,  was  noticed  to  be  shifting.  On  careful 
examination  of  the  pelvis,  in  the  Trendelenburg  position,  no 
intraperitoneal  rupture  of  the  bladder  and  no  tear  of  the  peri- 
toneum could  be  found,  though  some  fluid  could  be  seen  beneath 
the  peritoneum.  There  was,  however,  what  looked  like  a  con- 
tusion, with  ecchymosis  beneath  it,  on  the  posterior  surface  of 
the  bladder. 

1  Annals  of-  Surgery,  1896,  xxiv,  751. 

2  Ibid.,  1898,  xxviii,  385. 
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On  account  of  the  fluid  in  the  peritoneal  cavity  a  drain  was 
left  in  the  rectovesical  pouch,  as  well  as  in  the  prevesical  space. 
The  patient  made  a  good  recovery.  Kerr^  reports  a  case  of 
intraperitoneal  rupture  in  which  he  was  unable  to  find  the  rup- 
ture, though  boric  acid  solution,  injected  into  the  bladder,  was 
felt  to  well  up  in  the  bottom  of  the  pelvis.  Hence  similar 
drainage  was  employed  with  a  successful  result. 

Thorndike-  reported  6  cases  of  rupture  of  the  bladder,  in 
2  of  which  the  opening  could  not  be  found.  The  wounds  were 
drained  and  both  patients  recovered.  In  extraperitoneal  rup- 
tures failure  to  find  the  rupture  is  more  common,  and  I  know 
of  such  a  condition  in  an  unrecorded  case. 

In  only  i  of  the  3  cases  was  injection  of  a  measured  quantity 
of  fluid  used  to  confirm  the  diagnosis.  When  followed  by  oper- 
ation without  delay  there  is  little  danger.  The  fluid  is  sterile 
and  so  is  the  catheter.  The  danger  lies  in  the  carrying  in  of 
infection  from  the  urethra  in  some  cases.  Hence  the  danger 
is  about  equally  great  in  simple  catheterization.  In  most  cases 
the  injection  is  unnecessary  and  in  a  few  cases  it  has  proved 
unreliable.  Thus  Bolton^  reports  a  case  where  the  small  intra- 
peritoneal opening  was  closed  by  fibrin,  and  all  the  fluid  injected 
was  returned  by  the  catheter.  Also  Turnure'*  reports  the  case 
of  a  three-inch  intraperitoneal  rupture  in  a  drunken  man,  with- 
out history  of  trauma,  where  the  fluid  injected  was  all  returned 
by  catheter. 

It  has  been  demonstrated  that  sterile  urine  does  not  cause 
peritonitis.  If  the  urine  does  not  have  a  free  outlet  it  is  liable 
to  become  decomposed  in  time,  giving  rise  to  irritation.  In 
several  recorded  cases  the  occurrence  of  peritonitis,  or  peritoneal 
irritation,  has  been  delayed  a  number  of  days.  This  indicates 
that  the  bladder  and  its  contents  are  sterile. 

In  most  cases  silk  has  been  used  to  suture  the  bladder. 
When  silk  is  used  it  is  important  to  avoid  passing  it  through 

1  Annals  of  Surgery,  1893,  xxiii,  647. 

*  Jour,  of  Cutan.  and  Genito-Urin.  Dis.,  May,  1899. 

»  Loc.  cit.  *  Annals  of  Surgery,  1912,  Ivi,  807. 
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the  mucosa.  This  precaution  is  unnecessary  when  plain  catgut 
is  used.  Chromic  catgut  is  strong  and  durable  enough  for  the 
muscularis.  An  additional  peritoneal  suture  of  silk  or  catgut 
should  be  added.  The  Trendelenburg  position  is  of  the  greatest 
service  in  suturing  ruptures  on  the  posterior  surface. 

The  bladder  may  be  drained  by  a  permanent  catheter,  or 
the  patient  may  be  catheterized  frequently  or  made  to  void 
at  short  intervals.  I  prefer  the  permanent  catheter  for  the  first 
few  days,  unless  it  is  contraindicated  by  some  infection  of  the 
urethra  or  bladder. 

Two  out  of  the  three  cases  recovered.  The  only  case  of 
purely  intraperitoneal  rupture,  a  very  alcoholic  patient,  died 
of  delirium  tremens  and  pneumonia  on  the  fourth  day  after 
operation. 

In  1907,  Quick, ^  adding  to  previous  statistics,  found  a  mor- 
tality of  41.02  per  cent,  in  117  cases  of  intraperitoneal  rupture 
of  the  bladder  operated  upon,  or,  since  1892,  a  mortahty  of 
24.1  per  cent,  in  29  cases. 


1  Annals  of  Surgery,  1907,  xlv,  94. 


THE  REPORT  OF  A  CASE  OF  SARCOMA  OF  THE 
STOMACH 

Bv  CHARLES   L.  SCUDDER,  M.D. 

SURGEON  TO  THE  MASSACHUSETTS  GENERAL  HOSPITAL;  ASSOCIATE  IN  SURGERY, 
HARVARD  MEDICAL  SCHOOL,  BOSTON,  MASSACHUSETTS 


Sarcoma  of  the  stomach  is  sufficiently  rare  to  make  it  impor- 
tant that  every  case  be  reported.  I  report  here  one  case  of 
sarcoma  growing  from  the  posterior  wall  of  the  stomach.  This 
patient  entered  the  medical  ser\dce  of  Dr.  F.  C.  Shattuck,  at 
the  Massachusetts  General  Hospital  with  what  was  supposed 
to  be  symptoms  of  duodenal  ulcer.  His  story,  however,  was 
atypical  of  ulcer.  The  long-continued  indigestion,  the  very 
great  weakness  and  pallor  of  the  man,  suggested  that  a  hemor- 
rhage had  occurred  from  a  duodenal  ulcer.  The  man  was  so 
thin,  feeble,  pale,  and  ill,  that  it  seemed  wise  not  to  insti- 
tute surgical  treatment  at  first.  He  did  not  improve,  but 
continued  to  have  hemorrhages  from  the  bowel  and  to  get 
progressively  weaker.  Finally  as  a  last  resource  a  jejunostomy 
was  done. 

When  the  abdomen  was  opened  in  order  to  perform  a  jejun- 
ostomy a  correct  diagnosis  of  tumor  of  the  stomach  wall,  prob- 
ably sarcoma,  was  made.  The  man  improved  so  rapidly  in 
strength  and  general  condition  that  subsequently  it  was  possible 
to  do  a  partial  gastrectomy.  The  very  rapid  improvement  in 
this  patient's  condition  following  the  latter  operation  was 
astonishing.  His  appetite  returned,  and  he  gained  in  weight 
and  strength. 

The  patient  has  been  seen  during  the  past  year  and  is  known 
to  be  perfectly  well.  I  hope  to  be  able  to  make  a  further  report 
of  the  later  condition  of  this  patient. 
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The  employment  of  jejunostomy  under  such  conditions  of 
weakness  as  have  been  outlined  above  is  to  be  advocated.  There 
are  cases  of  chronic  ulcer  and  cases  of  carcinoma  in  which  the 
employment  of  jejunostomy  as  a  temporary  measure  is  wise. 
Jejunostomy  under  these  conditions  may  make  a  subsequent 
operation  possible,  when  if  a  radical  operation  were  attempted 
without  the  preliminary  jejunostomy  the  patient  might  die. 

I  have  collected  all  cases  of  sarcoma  of  the  stomach  in  readily 
accessible  literature  which  have  been  operated  upon.  In  a 
study  of  these  cases  of  sarcoma  of  the  stomach  certain  facts 
are  of  interest.  The  tumor  starts  usually  from  the  submucosa 
or  muscularis.  The  mucosa  is  involved  in  the  disease  rather 
late.  The  disease  is  one  of  young  and  middle  adult  life.  The 
posterior  wall  of  the  stomach  and  the  greater  curvature  are  most 
often  involved.  The  orifices  of  the  stomach,  cardia,  and  pylorus 
are  rarely  involved.  Various  cell  types  of  sarcoma  are  found. 
Spindle-cell  sarcoma  is  quite  common.  The  tumor  may  be  small 
or  reach  even  twelve  pounds  in  weight.  The  growth  is  rarely 
secondary.  It  is  ordinarily  primary  in  the  stomach.  The  growth 
extends  either  outward  into  the  free  abdominal  cavity  or  into 
the  lumen  of  the  stomach  as  in  the  case  here  recorded.  There 
is  an  absence  of  cachexia  in  far  advanced  cases  of  this  disease; 
quite  a  different  picture  from  that  of  carcinoma. 

In  the  absence  of  metastases  a  radical  operation  appears 
to  hold  out  even  better  chances  of  cure  than  in  carcinoma. 

I  have  appended  the  bibhography  that  has  seemed  to  be 
pertinent  to  the  subject  under  discussion. 

J.  H.  P.,  a  Swede,  aged  twenty-nine  years,  occupation  a 
composition  floor-layer,  entered  the  Massachusetts  General 
Hospital  on  May  i,  191 2.  He  was  a  private  patient  of  Dr.  W. 
W.  Harvey,  of  Roxbury.  His  family  history  was  excellent, 
his  father,  seven  brothers,  and  one  sister  being  alive  and  well. 
His  mother  was  living  but  had  some  stomach  trouble.  The 
patient  had  always  been  strong  and  well  excepting  for  an  attack 
of  typhoid  fever  "long  ago."  He  chewed  thirty-five  cents  worth 
of  tobacco  a  week.     There  was  no  history  of  venereal  disease. 
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For  about  two  years  pre\dous  to  the  patient's  entrance  to 
the  hospital  he  had  been  troubled  with  frequent  attacks  of 
indigestion  at  irregular  intervals,  which  were  associated  with 
constipation  and  shght,  not  disabling,  pain  in  the  right  lower 
quadrant.  After  eating  heavy  food  the  pain  increased  and  shifted 
to  the  epigastrium.  He  had  no  nausea  or  vomiting,  but  raised 
considerable  gas.  About  four  months  ago,  after  an  exposure 
to  cold,  an  attack  came  on  which  persisted.  There  was  vomiting 
e\ery  few  days,  the  vomiting  coming  on  from  one  to  four  hours 
after  meals,  and  relie\'ing  the  pain  for  several  hours.  He  had 
never  tried  soda  for  the  relief  of  pain.  The  pain  was  not  colicky 
or  burning,  and  was  never  severe.  His  appetite  was  fair,  and 
he  was  able  to  eat  meat,  eggs,  milk,  and  gruels,  but  no  heavy 
foods.  His  bowels  were  constipated,  but  moved  daily  with 
castor  oil,  salts,  or  enemas.  He  had  grown  steadily  weaker  and 
had  done  no  work  for  three  months.  The  last  week  previous 
to  his  entrance  to  the  hospital  he  had  been  in  bed  because  of 
weakness.  The  night  before  his  entrance  he  was  taken  for  the 
first  time  with  hot,  burning  pain  in  the  epigastrium  after  eating 
rhubarb  for  supper.  He  got  to  sleep  about  midnight,  but  was 
awakened  about  4  o'clock  in  the  morning  with  more  of  the  same 
pain  and  vomited  about  a  pint  of  brown  fluid  which  his  doctor 
said  was  blood. 

The  patient  had  eaten  nothing  on  the  morning  after  the  attack, 
and  had  not  had  much  pain,  but  felt  weaker  than  ever.  He 
was  not  troubled  with  coughs,  headaches,  dyspnea  or  edema. 
A  complete  physical  examination  was  not  attempted,  but  a 
superficial  examination  showed  nothing  abnormal. 

Blood  smear:    Slight  achromia  with  polynuclear  leukocytes. 

May  I.  White  blood  corpuscles,  16,000;  hemoglobin,  80  per 
cent. 

May  5.  White  blood  corpuscles  14,000;  hemoglobin,  80  per 
cent. 

May  10.  White  blood  corpuscles,  16,000;  hemoglobin,  75  per 
cent;  red  blood  corpuscles,  4,580,000. 

The  patient  was  given  nothing  by  mouth  or  rectum  for  two 
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days,  and  then  was  put  on  rectal  feeding  for  three  days.  During 
this  time  he  complained  of  attacks  of  burning  and  cramps  in 
the  epigastrium  which  kept  him  awake  at  night.  The  first 
few  days  these  attacks  sometimes  terminated  in  vomiting  large 
amounts  of  fluid  with  "coffee-ground"  material.  The  guaiac 
test  for  the  stool  was  repeatedly  strongly  positive. 

On  the  sixth  day  he  was  put  on  first  stage  gastric  ulcer  diet 
and  kept  on  this  diet  for  three  days.  Each  day  early  in  the 
evening  he  had  an  attack  of  pain  and  vomited  one-third  of  a 
basin  full  of  milk,  mucus  and  crackers,  almost  all  he  had  taken 
during  the  day.  On  the  ninth  day  he  was  given  milk  and  crackers 
every  half  hour,  but  vomited  as  before.  Visible  peristalsis  was 
noted  in  the  right  epigastrium.  A  diagnosis  of  obstruction  at 
the  pylorus  was  made  and  an  immediate  exploratory  operation 
was  advised. 

At  the  operation  on  May  lo,  a  sarcomatous  tumor  the  size 
of  a  closed  fist  was  found  on  the  posterior  wall  of  the  stomach 
projecting  into  the  stomach  cavity.  The  tumor  was  rather 
discrete  and  showed  no  thickening  about  it.  There  were  no 
definite  glands.    A  jejunostomy  was  done. 

The  patient  recovered  well  from  the  operation  and  grew 
stronger,  but  still  vomited  frequently  at  night.  On  June  25,  he 
was  still  doing  well  and  had  gained  sufficient  strength  to  permit 
of  the  removal  of  the  tumor. 

On  June  26,  a  second  operation  was  done,  a  partial  gastrec- 
tomy for  the  removal  of  the  tumor  of  the  stomach,  the  jejunos- 
tomy being  untouched.  On  June  29,  the  jejunostomy  was  dis- 
connected, the  jejunal  fistula  closed,  and  an  anterior  gastro- 
enterostomy was  done  at  a  point  a  little  distal  to  the  situation 
of  the  jejunal  opening.  Following  this  operation  the  patient 
made  an  excellent  recovery.  There  was  no  vomiting  and  the 
wound  healed  rapidly.  He  was  discharged  from  the  hospital 
on  July  26,  191 2. 

In  December,  191 2,  the  patient  reported  for  examination  and 
appeared  to  be  in  perfect  health.  He  weighed  160  pounds, 
having  gained  70  pounds  since  he  left  the  hospital.     He  was 
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working  regularly  as  a  composition  floor-layer  eight  hours  a  day. 
On  April  I,  1913,  he  was  reported  to  be  perfectly  well. 

The  pathological  report  upon  the  tumor  removed  on  June  26, 
was  as  follows: 

"Specimen  consists  of  a  solid  tumor  of  the  stomach,  circular,  and  resembling 
a  doughnut  in  shape,  measuring  4  and  6  cm.,  with  its  centre  filled  with  a 
polypoid  mass  projecting  above  the  periphery  of  the  tumor.  Its  surface 
is  smooth,  and  on  section  it  is  grayish  white  and  homogeneous,  with  spots 
which  are  yellowish.  There  is  a  wide  margin  of  gastric  wall  at  one  end  while 
at  the  other  the  free  mucous  surface  is  only  4  to  6  cm. 

"  Microscopic  examination  of  sections  removed  from  various  portions  shows 
a  normal  gastric  mucosa  wnth  tumor  lying  immediately  below.  The  tumor 
is  composed  of  elongated  spindle  cells  and  has  numerous  bloodvessels.  In 
the  midst  of  these  long  spindle  cells  there  are  numerous  eosinophiles.  It 
seems  probable  that  the  cells  are  derived  from  the  smooth  muscular  fibers. 

"  Diagnosis:    Spindle-cell  sarcoma. 

"H.  F.  Hartwell,  M.D." 
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ANEURYSM    OF    THE    INTERNAL    ILIAC;  PROBABLY 
IMMEDIATELY  FOLLOWING  A  SEVERE  INSTRU- 
MENTAL DELIVERY:  OPERATION  AND 
PARTL\L    CURE 


By  ARCHIBALD   MacLAREN,  M.D. 

SAINT   PAUL,   MINNESOTA 


It  seems  that  such  a  rare  condition  as  an  aneurysm  of  the 
internal  iUac  should  be  reported.  Matas  in  Keen's  Surgery,  in 
reviewing  the  general  subject  of  aneurysm,  reports  several 
thousands  from  the  literature,  and  does  not  give  a  single  instance 
of  internal  ihac  aneurysm.  Ericksoh  in  a  large  number  reports 
a  single  case. 

Aneurysm  is  a  disease  of  middle  life.  R.  W.  Parker,  quoted 
by  Eve  in  Park's  Surgery,  from  a  study  of  the  literature  found 
only  15  cases  of  any  form  of  aneurysm  under  twenty  years  of 
age.  McGraw,  in  Transactions  of  the  American  Surgical 
Association,  of  1909,  reports  64  cases  in  young  people,  com- 
piled from  the  Surgeon-General's  Office. 

Case  Report.  Mrs.  J.  J.  F.  first  came  under  observatio 
October  4,  191 1,  with  a  pulsating  tumor  in  the  left  pelvis  about 
the  size  of  a  tennis  ball. 

Previous  History.  Always  well  until  twelve  years  of  age,  when 
she  had  what  was  supposed,  to  be  an  attack  of  rheumatism, 
lasting  six  weeks,  but  as  it  left  her  with  a  permanently  atrophied 
left  leg,  the  trouble  was  probably  infantile  paralysis;  she  had  a 
marked  sensation  of  pulsation  in  her  left  hip  at  this  time,  which 
slowly  disappeared.  She  commenced  to  menstruate  at  fourteen 
years  of  age,  flowing  normally  about  three  days,  with  twenty- 
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eight-day  intervals.  When  a  Httle  over  seventeen  years  of  age 
she  was  married.  She  promptly  conceived  and  had  a  normal 
puerperium.  In  March  of  191 1  she  was  confined.  Her  labor 
was  very  difficult  and  lasted  seventy-two  hours,  being  terminated 
by  a  difficult  forceps  dehvery.  On  the  third  or  fourth  day  after 
her  delivery  she  commenced  to  have  severe  pain  in  the  left 
partially  paralyzed  limb,  extending  from  the  left  hip  down  into 
the  leg — worse  in  the  calf  and  ankle;  she  also  had  marked 
distress  in  the  rectum.  Her  temperature  and  pulse  were  normal. 
She  was  able  to  get  out  of  bed  on  the  ninth  day.  About  six 
weeks  after  her  confinement  she  had  severe  pain  and  a  sense 
of  pressure  in  the  lower  left  pelvis,  which  was  increased  by  walk- 
ing or  being  on  her  feet  for  any  length  of  time.  About  this  time 
she  noticed  a  sense  of  pulsation  in  the  region  of  her  left  hip. 
The  pelvic  distress  and  pulsation  steadily  increased  in  spite 
of  local  treatment  up  to  the  time  of  her  operation. 

Physical  Examination.  A  well-nourished  young  woman,  aged 
eighteen  years;  five  feet  in  height;  weight,  130  pounds;  abdomen 
and  chest  normal;  atrophied  left  leg,  all  muscles  weak,  but  able 
to  walk  with  a  dragging  limp.  Her  reflexes  were  otherwise 
normal;  Wassermann  negative;  examination  of  urine  and  blood 
normal.  Pelvic  examination  showed  laceration  of  cervix; 
uterus  normal  in  size,  motility  and  position,  except  that  it  was 
pushed  to  the  right  side  of  the  pelvis  by  a  hard  tumor  in  the 
posterior  portion  of  the  left  pelvic  cavity.  There  was  a  marked 
impulse  in  the  tumor  with  each  heart  beat.  With  one  linger 
in  the  rectum  and  one  in  the  vagina,  the  pulsation  was  mark- 
edly expansile  in  character;  compressing  the  abdominal  aorta 
stopped  the  pulsation  in  the  tumor. 

At  the  end  of  a  month's  observation  and  about  six  months  after 
her  child  was  born,  when  it  was.  seen  that  the  aneurysm  was 
increasing  in  size,  I  determined  to  operate,  hoping  that  I  could 
obliterate  the  sac,  after  the  plan  suggested  by  Matas.  A  trans- 
verse or  Pfannenstiel  incision  was  made  with  the  belief  that 
through  such  an  opening  one  could  more  easily  reach  deep  into 
the  pelvis.    But  this  was  disappointing  for  I  could  not  at  any 
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time  during  the  operation  see  even  a  small  portion  of  sac  wall. 
The  common  iliac  was  followed  to  its  point  of  di\'ision  and  the 
posterior  iliac  was  tied  by  the  sense  of  touch,  with  heavy  catgut. 
When  the  Hgature  was  tightened  the  pulsation  entirely  dis- 
appeared in  the  tumor.  This  operation  was  done  in  November, 
one  and  a  half  years  ago.  She  still  has  a  hard  indurated  tumor 
almost  as  large  as  before  her  operation,  with  a  very  slight 
pulsation  in  it,  almost  as  though  it  were  transmitted.  This 
tumor  caused  her  some  pain  in  her  left  hip,  but  as  she  thinks 
it  is  decreasing,  I  have  not  ad\dsed  her  to  have  any  further 
operation. 


ANGULATION  AT  THE  SIGMOID— A  CAUSE  OF 
INTESTINAL  STASIS 


By  H.  BEECKMAN    DELATOUR,  M.D. 
brooklyn,  new  york 


Surgery  of  the  abdomen  is  daily  becoming  more  complex. 
In  the  acute  conditions  the  indications  for  surgical  procedures 
are  usually  distinct  and  positive.  In  the  more  chronic  cases  with 
a  long  list  of  intestinal  and  digestive  disturbances,  vague  pains 
and  malaise,  the  diagnosis  must  often  be  left  to  an  exploratory 
operation,  and  the  proper  surgical  procedure  must  be  quickly 
determined  after  the  abdomen  is  opened. 

A  few  years  since  we  were  content  to  make  a  small  incision 
and  remove  a  chronic  appendix,  but  that  day  is  well  past. 
We  now  must  have  an  incision  sufficiently  large  for  us  to  inspect 
and  palpate  the  various  organs  Hkely  to  be  involved.  We  must 
be  able  to  recognize  a  case  of  general  visceral  ptosis,  adhesions 
about  the  pylorus,  evidences  of  stomach  or  intestinal  ulceration, 
giant  duodenum,  adhesions  or  bands  at  any  point  along  the 
intestinal  canal.  Lane's  kink  or  Jackson's  membrane,  the 
bands  of  a  pericolitis  or  any  other  abnormality.  Some  eminent 
writers  regard  lightly  some  of  the  conditions  above  mentioned, 
while  others  are  equally  insistent  on  their  pathological  signifi- 
cance. 

In  the  fall  of  1905  the  writer  presented  a  paper  entitled, 
"Angulation  at  the  Sigmoid,"  before  the  Brooklyn  Pathological 
Society  {Annals  of  Surgery,  xHi,  678).  We  here  quote  the  open- 
ing paragraph  of  that  paper:  "Angulation  of  the  intestinal 
canal  at  the  sigmoid  is  a  pathological  condition  which  we  believe 


delatour:  angulation  at  the  sigmoid  599 

exists,  but  has  not  been  described.  By  angulation  at  the  sigmoid 
we  mean  that  the  intestine  is  so  bent  upon  itself  at  either  the 
upper  or  lower  end  of  the  sigmoid,  that  complete  or  partial 
obstruction  to  the  passage  of  the  fecal  current  is  estabhshed." 

In  this  paper  five  cases  were  reported.  In  the  discussion  follow- 
ing, some  of  my  colleagues  expressed  the  view  that  this  was  not 
a  true  condition,  but  that  a  partial  or  complete  volvulus  was 
more  hkely  present. 

This  paper  attracted  Uttle  attention,  and  until  recently,  but 
one  other  writer  reported  any  cases. 

During  the  past  few  years,  the  question  of  visceral  ptosis 
has  largely  occupied  the  minds  of  both  internists  and  surgeons, 
and  various  portions  of  the  intestine,  especially  the  large,  have 
been  described  as  the  seat  of  this  condition.  Among  these, 
we  read  of  ptosis  of  the  sigmoid.  This  is  exactly  the  same 
condition  as  that  of  which  we  had  written,  for  it  is  the  dropping 
of  the  long  loop  of  sigmoid  into  the  pelvis  that  produces  the 
angulation. 

Of  the  five  cases  reported  in  my  earher  paper,  one  was  oper- 
ated; one  was  seen  at  autopsy;  and  the  three  remaining  cases 
were  suspected  as  having  the  condition  because  of  the  similarity 
of  symptoms  to  those  in  which  the  condition  was  demonstrated. 

The  symptoms  of  this  condition  are  principally,  persistent 
and  obstinate  constipation,  the  symptoms  of  toxemia  following 
intestinal  stasis,  a  weight  in  the  pelvis  or  left  iliac  region,  often 
sacral  backache,  and  sometimes  the  loaded  descending  colon 
can  be  felt.  Complete  intestinal  obstruction  with  its  symptoms 
may  develop.  Enemata  will  frequently  reheve  the  condition. 
The  taking  of  the  knee-chest  position  for  a  number  of  minutes 
will  give  much  relief  and  be  followed  later  by  a  copious  move- 
ment of  the  bowels.  I  regard  this  as  a  very  valuable  symptom 
of  differential  diagnosis. 

The  a:-ray  with  bismuth  injection  is  a  confirmatory  aid  to 
diagnosis. 

Pathology.  The  cause  of  this  condition  is  the  laxity  of  the 
sigmoid  with  the  fixation  of  the  point  of  junction  of  sigmoid 
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and  rectum.  As  the  loop  of  sigmoid  becomes  distended  with 
feces,  it  tends  to  drop  into  the  pelvis  and  in  so  doing  drag  on  the 
point  of  attachment  of  the  rectum  to  the  sacrum,  and  this  in 
time  produces  an  acute  angle  which  finally  quite  completely 
shuts  off  the  bowel.  As  this  persists,  there  is  set  up  a  peri- 
sigmoiditis which  has  been  evidenced  in  all  my  cases  by  numerous 
fine  adhesion  bands  and  in  some  cases  enlargement  of  the  ad- 
jacent lymph  glands.  In  nearly  all  cases  there  is  hypertrophy 
of  the  intestinal  wall  on  the  proximal  side. 

Treatment.  The  treatment  must  be  operative  to  obtain 
permanent  relief.  Posture  will  give  temporary  relief  by  assisting 
in  emptying  the  bowels. 

The  operative  treatment  consists  in  producing  a  direct  and 
straight  line  of  passage  from  the  descending  colon  to  the  rectum. 
The  precise  technique  must  vary  with  the  individual  case.  In 
certain  cases,  resection  with  end-to-end  anastomosis  will  be 
necessary,  while  in  others  short-circuiting  by  means  of  lateral 
anastomosis  will  be  the  method  of  choice.  The  latter  procedure 
will  answer  best  and  be  the  safest  in  the  majority  of  cases.  The 
lateral  anastomosis  may  be  either  by  suture  or  the  Murphy 
button.  Suture  is  always  to  be  preferred  where  possible.  In 
two  cases,  I  have  used  the  button  because  it  was  possible  with 
it  to  get  a  more  direct  line  for  the  fecal  current. 

I  can  now  add  seven  more  cases,  five  of  my  own  and  two  of 
my  colleague,  Dr.  Sherwood. 

Case  I. — Male,  aged  thirty-five  years.  Gave  a  history  of 
obstinate  constipation  extending  over  a  number  of  years.  Of 
late  this  has  become  more  complete  and  the  final  emptying  of 
the  bowel  was  accompanied  by  great  pain.  Abdominal  exami- 
nation was  negative.  Rectal  examination  was  very  painful 
and  a  soft  mass  was  felt  to  occupy  the  pelvis.  An  a;-ray 
examination  with  bismuth  injection  showed  a  decided  angulation 
in  the  sigmoid.  Enema  given  in  the  knee-chest  position  was 
followed  by  a  very  satisfactory  evacuation. 

Operation.  Median  abdominal  incision.  Exploration  was 
negative  except  for  the  elongated  sigmoid  which  occupied  the 
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pelvis.  The  wall  of  the  intestine  for  about  four  inches  above  the 
point  of  angulation  was  much  thickened.  There  was  no  mass 
in,  or  stricture  of,  the  bowel.  Resection  of  eight  inches  of  the 
bowel  with  end-to-end  anastomosis  was  followed  by  immediate 
and  complete  recovery  and  a  return  to  unaided  evacuations. 

Case  II. — Female,  aged  forty  years.  History,  extending  over 
many  months,  of  great  difficulty  in  moving  the  bowels,  pain  in 
the  back  and  left  side,  together  with  some  gastric  symptoms. 
Examination  revealed  a  mass  in  the  left  ihac  fossa  extending 
up  to  the  ribs  in  the  direction  of  the  left  kidney.  Pelvic  exami- 
nation revealed  a  mass  in  the  left  pelvis;  repeated  urinalysis 
failed  to  show  any  abnormahties.  The  pain  and  tenderness 
over  the  kidney  region  were  so  marked  that  catheterization  of 
the  ureter  was  done  with  the  patient  in  the  knee-chest  position. 
This  gave  negative  findings.  Two  hours  later  the  patient  had 
a  very  copious  movement  of  the  bowels  and  the  next  day  her 
pains  had  entirely  disappeared.  Examination  failed  to  show 
either  the  mass  in  the  pelvis  or  in  the  iliac  fossa.  She  remained 
comfortable  for  about  a  week  when  the  symptoms  began  to 
return. 

An  exploratory  operation  was  done  through  a  low  median 
incision.  The  intestinal  tract  showed  no  abnormality  until  the 
sigmoid  was  reached.  This  was  found  to  be  elongated  and  the 
entire  loop  within  the  true  pelvis,  the  walls  of  the  intestine 
much  thickened  and  an  acute  angle  at  the  point  of  junction  of 
sigmoid  and  rectum.  The  patient  was  quite  fat  and  the  prepa- 
ration of  the  bowel  not  entirely  satisfactory.  Because  of  this, 
it  was  thought  safer  to  use  a  button  for  the  anastomosis.  The 
button  came  away  on  the  fourteenth  day.  The  patient  left  the 
hospital  at  the  end  of  three  weeks,  much  improved.  Six  months 
later  she  reported  herself  as  perfectly  well,  seldom  having  to 
resort  to  laxatives. 

Case  III. — Similar  history  in  a  woman,  aged  thirty  years. 
In  this  case,  the  abdominal  wall  being  thin  and  lax,  suture  was 
employed  for  the  anastomosis.  In  making  the  anastomosis  we 
are  always  particular  that  it  be  made  at  such  a  point  that  the 
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intestinal  tract  be  made  perfectly  straight.  In  these  cases  satis- 
factory cleansing  of  the  lower  bowel  is  very  difficult  and  where 
not  perfect,  I  have  employed  the  button  as  being  safer  because 
of  the  danger  of  soiling  the  peritoneum.  This  patient  also  made 
a  very  satisfactory  operative  recovery  and  four  months  later 
reported  her  condition  as  completely  relieved. 

Case  IV.^ — Male,  aged  forty-five  years.  History  of  persistent 
constipation,  with  days  intervening  between  evacuations,  pres- 
sure in  lower  abdomen  and  more  or  less  backache.  Operation 
similar  to  the  above  with  equally  satisfactory  result. 

Case  V. — Female,  aged  twenty-three  years.  Retroversion 
and  history  of  abdominal  distress  and  constipation.  Median 
laparotomy.  Uterus  fixed  in  anterior  position  after  method 
of  Coffey.  A  long  loop  of  sigmoid  was  found  to  occupy  the  pelvis, 
with  an  acute  angle  at  the  point  of  junction  of  sigmoid  and  rec- 
tum. Numerous  fine  adhesion  bands  extended  from  the  upper 
sigmoid  to  the  iliac  fossa.  These  were  separated  and  the  in- 
testine straightened  out.  Anastomosis  was  then  done  by  means 
of  the  button.  As  this  condition  was  not  suspected  thorough 
cleansing  of  the  bowel  had  not  been  done. 

This  is  the  only  case  in  which  we  have  had  any  postoperative 
trouble.  The  second  night  following  operation,  the  interne 
ordered  an  enema.  While  this  was  being  given  the  patient 
suffered  severe  pain  in  the  lower  abdomen;  evidently  some  fluid 
had  leaked  out  at  the  site  of  anastomosis  for  she  developed  a 
well  marked  local  peritonitis  which  persisted  for  three  or  four 
days.  The  button  came  away  on  the  eighteenth  day.  She  made 
a  slow  convalescence  and  is  now  well. 

I  am  indebted  to  Dr.  Walter  A.  Sherwood,  of  Brooklyn,  for 
the  histories  of  the  two  cases  operated  by  him. 

The  first  case,  was  a  young  man,  W.  L.  D.,  aged  thirty- three 
years.  One  year  ago  this  patient  consulted  me  complaining  of 
obstinate  and  increasing  constipation,  pain  and  discomfort  in 
the  lower  left  §ide  of  the  abdomen.  On  examination  a  mass 
was  found  in  the  left  inguinal  and  iliac  region,  somewhat  sausage- 
shaped,  about  three  and  one-half  or  four  inches  in  length  and 
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one  and  one-half  inches  in  width.  This  mass  was  somewhat 
tender  and  was  always  present  at  repeated  examinations  and 
did  not  seem  to  be  relieved  by  thorough  movements  of  the 
bowels.  The  patient  was  kept  under  observation  for  several 
months.  He  lost  some  flesh  and  under  treatment  there  was  no 
improvement  in  his  constipation  or  his  pain  and  no  disappearance 
of  the  mass.    Operation  was  advised  and  accepted. 

Operation  showed  a  distinct  angulation  in  the  sigmoid  about 
three  inches  above  the  rectosigmoidal  junction.  This  angulation 
was  due  to  a  distinct  band  of  adhesions  which  held  the  gut  close 
to  the  lateral  wall  of  the  abdomen  and  produced  a  right-angled 
kink.  This  band  of  adhesions  was  freed,  the  raw  surfaces  were 
closed  over  with  catgut  and  the  wound  was  closed  in  the  usual 
manner.  The  patient  made  an  uneventful  recovery  and  has 
been  entirely  reheved  of  his  constipation  and  his  pain.  Repeated 
examinations  have  failed  to  reveal  any  evidence  of  a  mass 
in  his  left  iliac  fossa.  This  patient  has  remained  perfectly 
well  and  has  been  entirely  free  from  constipation  and  other 
symptoms. 

The  second  case,  a  young  woman,  aged  twenty-two  years, 
a  pupil  nurse  in  the  hospital,  who  gave  the  following  history: 

Operation  for  appendicitis  seven  years  ago.  For  the  past 
year  the  patient  has  been  constipated.  This  has  been  gradu- 
ally growing  more  obstinate  until  now  it  is  impossible  for  her 
to  obtain  a  movement  of  the  bowels  without  large  doses  of 
cathartics  or  the  frequent  use  of  enemata.  For  the  purpose 
of  seeing  how  long  it  would  be  before  her  bowels  would  move 
without  the  use  of  cathartics  or  enemata,  the  patient  has  some- 
times gone  for  ten  days  or  two  weeks  without  a  bowel  movement. 
For  the  past  month  she  has  had  almost  constant  and  severe  pain 
in  the  lower  left  quadrant  of  the  abdomen,  vomiting  has  been 
frequent  and  persistent,  and  she  is  now,  at  the  time  she  came 
under  my  care,  unable  to  retain  the  simplest  kind  of  nourish- 
ment. For  the  past  month  or  six  weeks  the  patient  has  been 
under  medical  observation  in  the  hospital,  during  which  time 
she  has  had  a  constant  elevation  of  temperature  of  from  99I 
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to  loo  or  loi,  and  her  pain  is  always  worse  at  the  time  of 
her  menstrual  periods. 

She  was  examined  pelvicly  and  this  examination  failed  to 
reveal  any  abnormality  of  the  uterus  or  of  the  uterine  adnexa. 

Examination  of  the  abdomen  revealed  a  mass  which  could  be 
distinctly  felt,  somewhat  sausage-shaped,  in  the  lower  part  of 
the  left  iliac  fossa,  corresponding  to  the  situation  of  the  sigmoid 
flexure.    This  mass  was  distinctly  tender. 

Examination  of  the  urine  and  blood  was  negative. 

Operation  December  23,  191 2.  A  left  rectus  incision  was  made 
and  the  same  condition  as  described  in  the  first  case  was  found, 
namely,  the  sigmoid  was  tightly  adherent  to  the  left  side  of  the 
abdominal  wall  and  held  there  by  several  dense  bands  of  firm, 
white  adhesions.  Another  angulation  was  present  lower  down 
where  the  gut  had  become  adherent  to  the  left  tube  and  ovary, 
causing  a  distinct  right-angled  twist  in  the  lumen  of  the  gut. 
These  adhesions  were  separated  with  considerable  difficulty, 
the  adhesions  above  were  clipped  with  the  scissors  and  the  raw 
surfaces  were  covered  over  with  sutures  of  catgut.  It  was  seen 
that  the  sigmoid  now  followed  its  normal  course.  Nothing  further 
was  done,  the  wound  was  closed  and  the  patient  has  made  an 
uneventful  operative  recovery  except  for  a  slight  intestinal 
paresis  which  persisted  for  the  first  two  or  three  days  following 
the  operation.  She  is  now  up  and  around,  is  free  from  pain, 
has  a  good  appetite,  no  nausea,  and  her  bowels  are  moving  with 
fair  regularity,  occasional  recourse  to  mild  cathartics  being 
necessary.  According  to  the  patient's  statement,  she  feels 
better  than  she  has  in  years,  she  is  gaining  weight,  has  no  fever 
and  seems  to  be  markedly  benefited  by  the  operation. 

In  this  case  it  is  evident  that,  in  addition  to  the  chronic 
obstruction  causing  pain  and  constipation,  she  was  suffering 
from  a  severe  intestinal  toxemia  evidenced  by  vomiting  and  a 
persistent  temperature  and  loss  of  weight. 

April  24.  Patient  is  in  excellent  health.  Has  gained  twelve 
pounds.  Has  no  digestive  disturbance  of  any  sort.  No  con- 
stipation. 
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The  above  illustrate  the  several  varieties  of  this  condition 
we  are  likely  to  meet.  In  my  first  few  cases  I  was  content  to 
merely  hberate  bands  or  adhesions  and  in  two  sutured  the  loop 
to  the  abdominal  wall  to  prevent  its  again  falling  into  the 
pelvis.  I  now  believe  anastomosis  is  the  only  method  that  is 
sure  of  a  permanent  cure  and  that  it  adds  little  to  the  dangers 
of  the  operation. 


PRELIMINARY  REPORT  OF  THE  COMMITTEE  ON 
FRACTURES 

PRESENTED    TO    THE    AMERICAN    SURGICAL    ASSOCIATION    AT    THE 
MEETING   IN   WASHINGTON,  MAY   6,  I913 


At  the  meeting  of  the  Association  held  in  Montreal  last  year, 
there  was  adopted  on  May  31,  a  resolution  that  the  President 
appoint  a  Committee  to  prepare  a  statement  of  the  relative  value  of 
the  Operative  and  the  Non-operative  Treatment  of  Fractures  of  the 
Long  Bones;  to  which  was  to  be  added  an  opinion  as  to  the  value  of 
radiography  in  the  choice  of  the  method  of  treatment.  In  the  dis- 
cussion stress  was  laid  upon  the  fact  that  the  Committee  should  con- 
sider open  as  well  as  closed  fractures.  It  will  be  seen  therefore  that 
the  duty  assigned  to  the  Committee  involves  the  study  of  five  topics. 
These  are: 

(a)  The  value  of  the  treatment  of  recent  closed  fractures  of  the 
long  bones  of  the  extremities  by  non-operative  methods;  the  value 
of  the  treatment  of  these  lesions  by  operative  fixation,  and  the 
relative  worth  of  these  opposed  plans  as  a  routine  treatment. 

(b)  The  value  of  operative  and  non-operative  treatment  of  recent 
open  fractures. 

(c)  The  comparative  usefulness  of  these  two  methods  in  treating 
vicious  union  and  non-union  of  closed  fractures. 

(d)  The  part  that  radiography  should  play  in  the  diagnosis  of 
closed  fractures  and  in  the  selection  of  the  particular  method  to  be 
used  in  treating  the  indi\adual  case. 

(e)  The  determination  of  the  proportion  of  patients,  which,  after 
fracture  of  one  of  the  long  bones  of  the  lower  limb,  is  able  to  return 
to  work  without  disabiUty;  and  what  method  is  most  likely  to  insure 
such  complete  restoration  of  function. 

Not  until  after  adjournment  of  the  meeting,  at  which  the  Committee 
was  appointed,  did  its  members  reahze  the  importance  of  the  in- 
vestigation assigned  them.  The  gravity  of  the  duty  has  been  further 
emphasized  by  the  publication  on  November  30,  191 2,  of  the  elaborate 
report  of  the  Committee  of  the  British  Medical  Association  on  the 
Treatment  of  Simple  Fractures. 
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A  Study  of  the  British  report  proves  the  necessity  of  a  thorough 
examination  of  the  therapeutics  of  fractures ;  and  makes  it  imperative 
that  the  Committee  of  the  American  Surgical  Association  pursue 
the  investigation  in  a  manner  creditable  to  American  scientific 
spirit. 

Your  committee  has,  therefore,  determined  to  present  at  this  time 
simply  a  preliminary  report;  and  ask  to  be  continued,  so  that  it  may 
consider  in  a  thorough  manner  the  five  propositions  committed  to  it. 

The  members  of  the  British  Medical  Association  Committee 
believe  it  possible  to  obtain  a  high  percentage  of  good  results  in 
children,  under  the  age  of  fifteen  years,  by  either  non-operative  or 
operative  treatment  in  closed  fractures  of  the  shafts  of  the  long 
bones,  except  in  fractures  of  both  bones  of  the  forearm.  They  reached 
the  conclusion  also  that  the  aggregate  results  of  non-operative  treat- 
ment in  patients  over  fifteen  years  of  age  are  not  satisfactory;  and 
that  in  persons  beyond  the  age  mentioned  the  deleterious  influence 
of  age  upon  the  functional  result  is  less  marked  when  they  are  treated 
by  immediate  operation  than  if  they  are  treated  by  non-operative 
methods. 

In  addition  to  these  conclusions  they  express  the  opinion  that  the 
operative  treatment  of  fractures  requires  such  special  skill  and  experi- 
ence and  such  facilities  to  prevent  sepsis  as  makes  it  not  a  method 
to  be  undertaken,  except  by  those  who  have  constant  practice  and 
experience  in  such  surgical  procedures.  In  their  own  words  "a,  con- 
siderable proportion  of  the  failures  of  operative  treatment  are  due 
to  infection  of  the  wound,  a  possibility  which  may  occur  even  with 
the  best  technique."  Their  report  states  that  the  mortality  directly 
due  to  the  operative  treatment  of  closed  fractures,  in  skilled  hands 
and  in  propitious  surroundings,  is  so  small  that  it  cannot  be  urged 
as  a  sufficient  reason  against  operative  treatment.  It  admits,  how- 
ever, that  "for  surgeons  and  practitioners  who  are  unable  to  avail 
themselves  of  the  operative  method,  the  non-operative  procedures 
are  likely  to  remain  for  some  time  yet  the  more  safe  and  serviceable." 

The  British  Committee  points  out  further  that  the  operative 
material  available  under  its  time  limit  was  so  small  that  it  is  undesir- 
able to  draw  any  final  conclusions  from  its  statistics  as  to  the  relative 
value  of  operative  and  non-operative  treatment.  It  avers  that  the 
collection  of  facts  relating  to  the  non-operative  treatment  is  a  very 
large  one  and  yields  conclusions  having  a  considerable  degree  of 
•  finality.  It  believes  that  at  a  later  date  future  results  of  operative 
treatment  could  be  analyzed  on  the  same  basis,  and  that  thus  the 
relative  value  of  the  non-operative  and  operative  therapeusis  of^ 
fractures  could  be  finally  ascertained. 
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It  seems  to  your  committee  that  the  main  defects  in  the  very 
\'aluable  investigation  of  the  British  Committee  lies  in  the  fact  that 
it  apparently  includes  in  the  non-operative  categor>^  all  those  recent 
closed  fractures,  that  had  not  been  treated  by  incision  and  fixation 
of  the  fragments.  It  is  pretty  clear,  therefore,  that  in  the  non- 
operative  class  are  included  some  cases  that  not  even  the  ardent 
advocates  of  operation  would  consider  proper  for  operative  treatment. 
Reference  is  made,  of  course,  to  fractures  with  coincident  local  com- 
plications, such  as  comminution  of  bone,  injuries  of  skin,  nerves, 
muscles,  or  bloodvessels,  and  luxation  of  joints,  or  accompanjdng 
general  complications,  such  as  alcoholism,  old  age,  or  cardiovascular 
disease.  These  complicated  fractures  serve  to  lower  markedly  the 
percentage  of  good  results  in  the  non-operative  class. 

Another  misleading  agency  in  such  a  statistical  inquiry  is  the  vary- 
ing degrees  of  skill  everywhere  recognizable  in  practitioners,  who 
undertake  the  treatment  of  broken  bones.  Many  such  lesions  are 
and  ever  must  be  treated  by  doctors  who  lay  no  claim  to  special 
surgical  skill  or  experience.  The  family  physician,  the  young  hospital 
officer,  or  the  recent  graduate  in  medicine  takes  care  of  a  considerable 
number  of  recent  fractures.  These  doctors  usually  cling  to  non- 
operative  procedures. 

Even  if  the  2cx3o  or  more  non-operative  cases  examined  by  the 
Committee  of  the  British  Medical  Association  were  all  hospital  cases 
in  whose  management  the  family  doctor  was  not  concerned,  many 
must  have  had  their  fractures  reduced  and  treated  by  doctors  not 
equal  to  the  surgical  standards  of  those  who  essayed  the  treatment 
of  the  200  or  more  operative  cases.  Yet  a  degree  of  comparison  at 
least  is  made  between  the  results  of  the  non-operative  (conservative) 
method  and  the  operative  (blood-shedding)  method  on  this  dissimilar 
basis. 

It  is  true  that  the  committee  of  our  British  colleagues  utters  a 
warning  against  making  a  comparison  between  the  200  plus  opera- 
tive and  the  2000  plus  non-operative  cases  examined.  It,  however, 
lays  stress  rather  on  the  numerical  difference  than  on  the  fact  that 
the  operative  statistics  refer  almost  entirely  to  selected  cases  under 
the  care  of  surgical  experts.  The  non-operative  class  bears,  however, 
the  burden  of  some  fractures  complicated  with  serious  general  and 
local  lesions  and  of  many  fractures  under  the  care  of  unskilled, 
indifferent,  or  incompetent  practitioners.  When  any  new  system  of 
treatment  is  on  trial,  an  expert  surgeon  anxious  to  do  well  for  his 
patient  naturally  selects  his  cases  and  gives  them  marked  personal 
attention.  These  agencies  play  a  telling  role  in  the  battle  against 
morbidity  and  mortality. 
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It  is  to  be  regretted  that  the  results  obtained  by  the  two  chief 
methods  of  non-operative  fracture  treatment  could  not  have  been 
separated  for  statistical  study  by  the  committee  of  the  British  Medical 
Association.  It  is  credible  that  a  better  showing  would  have  appeared 
in  the  non-operative  end-results,  if  patients  in  the  hands  of  experi- 
enced surgeons  only  had  been  examined.  Had  the  complicated 
fractures  been  eliminated  also  it  is  probable  that  the  percentage  of 
good  functional  results  would  have  been  higher  than  90.8  for  children 
under  fifteen  years  of  age,  and  45.4  for  adults.  The  percentages 
probably  would  have  equaled  those  for  operative  treatment  which 
are  given  as  93.6  for  children  and  66.3  for  adults.  Indeed,  it  is  not 
unlikely  that  the  percentage  of  good  functional  and  good  anatomical 
restoration  in  non-operative  cases  would  have  surpassed  the  end 
results  in  operative  cases. 

It  is  well  known  that  there  are  two  dissimilar  methods  of  handling 
closed  (simple)  fractures,  which  have  been  thus  grouped  together 
unfortunately  in  the  non-operative  category.  Patients  treated  by 
these  unlike  methods  should  be  separated  for  statistical  purposes; 
and  due  regard  needs  to  be  given  to  their  respective  ultimate  results. 
Otherwise  a  true  estimate  of  the  value  of  the  best  non-operative 
means  of  treating  closed  fractures  will  not  be  scientifically  established. 
It  is  only  the  best  non-operative  method  that  should  be  compared 
with  an  operative  method  used  in  selected  cases  at  the  hands  of 
experts. 

The  two  chief  methods  of  non-operative  management  of  fractures 
are: 

1.  Prolonged  continuous  immobilization  of  the  seat  of  fracture 
and  the  adjacent  joints  by  the  external  application  of  rigid  splints 
or  dressings.  This  may  be  called  the  "Immobilization"  method.  It 
is  the  one  probably  very  generally  employed  in  Great  Britain.  It 
is  therefore  perhaps  the  method  chiefly  concerned  in  the  anatomical 
and  functional  results  which  have  caused  the  distinguished  Mr. 
Lane  and  his  followers  to  urge  a  more  general  adoption  of  operative 
exposure  and  direct  fixation  of  fragments  in  fractures  of  the  limbs. 

2.  Immediate  gentle  massage  or  friction,  relaxation  of  displacing 
muscles,  with  almost  no  fixation,  and  very  early  mobilization  of  the 
neighboring  joints.  This  may  be  called  the  "Mobilization"  method. 
It  has  long  been  urged  by  Lucas-Championniere,  the  celebrated 
French  surgeon.  This  mobilization  method  is  used  by  some  British 
surgeons  and  by  a  good  many  French  surgeons,  who  have  become 
convinced  of  its  value.  The  writings  of  Lucas-Championniere  have 
had  for  years  a  direct  influence  on  the  practice  of  at  least  one  of  the 
members  of  the  American  Committee  making  this  report. 
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It  is  believed  probable  that  in  the  United  States  neither  the  "Im- 
mobilization" nor  the  "Mobilization"  method  has  been  employed  in 
full.  Certainly  some  American  surgeons  do  not  practise  prolonged 
continuous  immobilization  of  the  seat  of  fracture  and  the  neighbor- 
ing joints,  but  permit  a  considerable  amount  of  passive  and  active 
mobility  Mith  frictions  very  early  in  the  treatment  of  fractures.  In 
the  United  States  this  intermediate  method  is  probably  much  more 
frequently  adopted  in  the  treatment  of  fractures  of  the  upper  than  of 
the  lower  extremity.  The  reason  is  that  in  American  hospitals  persons 
with  fractures  of  the  upper  limb  are  largely  ambulant ;  and  therefore 
are  treated  in  dispensary  ser\-ices  under  surgeons  of  greater  surgical 
experience  than  medical  house  officers,  to  whom  the  details  of  treat- 
ment of  fractures  of  the  thigh  and  leg  in  hospital  wards  are  often 
delegated. 

In  taking  up  the  discussion  of  the  value  of  non-operative  and  oper- 
ative methods  in  handling  simple  fractures  of  the  long  bones  it  is 
essential  to  begin  with  an  exact  statement  as  to  what  should  be 
included  in  the  terms  non-operative  treatment  and  operative  treat- 
ment. By  non-operative  treatment  the  reader  will  understand  that 
the  committee  means  the  treatment  by  (i)  the  "Immobilization" 
method,  which  consists,  as  has  already  been  said,  in  prolonged 
continuous  fixation  by  means  of  external  splints  or  apparatus; 
(2)  the  "Mobilization"  method  with  light  massage  and  little,  if  any, 
fixation  splints.  The  former  of  these  methods  was  used  even  by  the 
early  Egyptians.  The  latter  was  introduced  to  modern  practice 
by  Lucas-Championniere.  By  the  operative  method  this  committee 
desires  to  indicate  that  treatment  of  recent  fractures  which  consists 
in  incising  the  soft  parts,  so  as  to  disclose  the  seat  of  fracture  and 
permit  the  application  if  necessary  of  plates,  screws,  or  wire  directly 
to  the  fragments  for  fixing  them. 

By  these  definitions  it  is  seen  that  the  treatment  of  malunion 
or  non-union  of  fractures  is  not  under  discussion.  In  fact,  the  in- 
vestigation is  limited  to  those  cases  in  which  the  seat  of  fracture  is 
exposed  to  view  for  reposition  of  fragments  practically  within  two 
weeks  after  receipt  of  injurj'.  By  this  means  are  ruled  out  also  those 
cases  in  which  operative  treatment  has  been  adopted  only  after 
a  recognized  failure  of  non-operative  methods.  This  failure  may 
have  been  due  to  difficulty  in  maintaining  coaptation  of  fragments, 
to  deficient  or  faulty  union  or  to  absolute  non-union.  Obviously 
these  delayed  cases  should  not  be  put  in  the  same  category  with 
cases  submitted  to  immediate  operative  treatment  within  seven  to 
fourteen  days.  In  the  same  manner  tenotomies,  osteotomies,  removal 
of  callus  or  projecting  fragments,  freeing  of  nerves,  excision  of  joints, 
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the  controlling  of  hemorrhage,  the  reducing  of  coincident  dislocation, 
should  be  excepted  from  classification  as  a  part  of  either  non-operative 
or  operative  treatment,  so  far  as  the  present  inquiry  is  concerned. 
These  subsidiary  procedures  are  mere  coincidences  affecting  at  times 
both  systems  of  treatment. 

So  far  as  is  possible  the  investigation  should  determine  the  relative 
value  of  the  two  methods,  namely:  the  non-operative  and  the  oper- 
ative, in  closed  fractures  of  the  long  bones  of  the  limbs  when  circum- 
stances are  the  same.  The  surgical  attendant  in  each  case  should 
be  equally  skilled;  the  fracture  identical  in  character  and  situation, 
and  the  patients  similar  in  temperament,  in  environment,  and  in 
social  and  financial  standing.  Diagnosis  in  both  forms  of  treatment 
should  be  made  with  the  aid  of  the  rsc-ray  and  immediate  reduction 
attempted  under  anesthesia  and  the  method  of  treatment  then 
selected.  After  a  few  days  the  correctness  of  the  reduction  should 
be  confirmed  by  a:-rays,  and  attention  given  to  active  and  passive 
motion  of  the  joints  to  prevent  stiffness  occurring  as  the  result  of 
traumatic  arthritis,  which  often  happens  in  fractures  as  it  does  in 
sprains.  Prolonged  abstinence  from  weight-bearing  must  be  insisted 
upon  in  fractures  of  the  bones  of  the  lower  limb. 

It  will  be  seen  from  these  axioms  that  the  determination  of  the 
exact  value  of  any  method  of  treatment,  and  especially  of  the  com- 
parative worth  of  divergent  methods,  can  scarcely  be  reached  even 
by  the  study  of  a  large  number  of  case  reports.  The  conclusions 
of  your  committee,  therefore,  are  founded  upon  what  experience,  a 
study  of  the  recent  literature,  and  a  careful  reading  of  the  statistics 
and  conclusions  of  the  Committee  of  the  British  Medical  Association 
seem  to  justify. 

The  inquiry  presents  itself  in  the  form  of  three  questions: 

1.  What  should  be  the  routine  method  for  the  average  general 
practitioner  and  those  unskilled  in  surgery  as  a  specialty? 

2.  What  should  be  the  routine  treatment  for  trained  surgeons 
with  the  usual  facilities  afforded  by  small  or  "cottage"  hospitals? 

3.  What  should  be  the  routine  treatment  for  skilled  surgical 
experts  with  adequate  hospital  facilities? 

For  all  three  classes  of  medical  attendants,  the  committee  believes 
that  prolonged  immobilizations  with  continuous  fixation  by  means 
of  external  splints  or  apparatus  should  be  abandoned.  This  ancient 
method  frequently  leads  to  bad  anatomical  and  bad  functional 
results.  The  evil  sequels  may  be  caused  by  concealment  of  imper- 
fect reduction,  or  by  overlooked  later  deformity  from  imperfect 
maintenance  of  coaptation  of  fragments.  Ankylosis  of  joints  may 
arise    from    unrecognized    coincident    traumatic    arthritis    or    from 
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prolonged  immobility  of  proximal  joints.  Pressure  sores,  ischemic 
palsy,  and  gangrene  may  follow  the  omission  of  frequent  examination 
of  an  exposed  limb.  This  method  fortunately  has  long  been  aban- 
doned by  the  surgical  expert.  Some  surgeons  and  medical  attendants 
mentioned  in  the  first  class  may  not  yet  have  replaced  the  immobili- 
zation method  by  more  modern  procedures. 

What  then  shall  be  the  method  recommended  for  each  of  the  three 
classes  of  practitioners  mentioned? 

For  the  first  class,  which  includes  all  those  not  trained  in  surgery 
as  a  specialty,  the  committee  suggests  the  study  and  adoption  of  a 
routine  method  midway  between  that  of  immobilization  on  the  one 
hand,  and  the  mobilization  of  Lucas-Championniere  or  the  traction 
method  of  Bardenheuer  on  the  other.  It  is  believed  that  either  the 
method  of  the  French  surgeon  mentioned  or  that  of  Bardenheuer, 
the  German  expert,  probably  will  be  found  to  require  too  much  skill, 
experience,  and  attention  to  be  safe  in  the  hands  of  those  who  only 
occasionally  have  need  to  treat  the  more  troublesome  fractures. 
For  these,  general  anesthesia  should  nearly  always  be  employed  for 
the  diagnosis  and  reduction  of  the  fracture,  unless  x-rays  are  used 
during  the  manipulations  preceding  the  application  of  the  fracture 
dressing.  General  anesthesia  should  always  be  used  by  such  prac- 
titioners in  the  diagnosis  and  reduction  of  fractures  involving  joints. 
It  alone  will  solve  many  diflSculties  of  diagnosis  and  often  simplify 
the  subsequent  treatment  of  the  injury. 

If  rehance  is  placed  upon  x-ray  readings,  the  study  of  the  skia- 
graphic  plate  must  be  under  the  direct  supervision  of  a  medical  man 
accustomed  to  both  clinical  and  radiographic  examination  of  bone 
lesions.  The  radiographic  reports  of  even  expert  radiographers  alone 
are  not  always  reliable  guides  to  surgical  practice.  They  must,  as 
other  pathological  reports,  be  studied  in  association  with  expert 
surgical  experience  and  clinical  observation. 

The  maintenance  of  reduction  of  the  fragments  should  be  assured 
by  position,  traction,  splints,  or  other  easily  removable  and  adjustable 
apparatus.  Splints  should  be  so  arranged  as  to  allow  easy  and  fre- 
quent inspection  of  the  condition  of  the  fragments  and  soft  parts, 
and  to  permit  early  passive  and  slight  active  movements.  Molded 
splints  of  gauze  and  gypsum  or  other  plastic  materials  fit  well  and  best 
fulfil  the  above  requirements.  The  watchwords  for  this  first  class 
of  practitioners  are  general  anesthesia,  plastic  splints,  or  traction, 
frictions  and  frequent  inspection,  early  mobility,  delay  in  weight- 
bearing. 

What  should  be  the  routine  for  trained  surgeons  restricted  by  the 
moderate  facilities  of  small  or  cottage  hospitals? 
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Prolonged  immobilization  has  probably  been  largely  discarded 
already  by  most  American  surgeons,  when  they  take  personal  care 
of  the  entire  treatment  of  a  fracture.  This  is  especially  true  of  pa- 
tients in  private  practice.  Mobilization,  less  than  that  advised  by 
Lucas-Championniere,  or  traction  apparatus,  to  a  less  extent  than  that 
used  by  Bardenheuer,  varying  with  the  locality  of  the  injury,  has  been 
adopted  by  many  and  probably  should  be  adopted  by  all  such  sur- 
geons for  the  usual  run  of  fractures.  One  or  the  other  method  will 
probably  continue  to  be  the  routine  at  the  hands  of  the  class  of 
surgeons  mentioned  in  private  practice  and  in  small  hospitals  with 
moderate  facilities. 

This  opinion  suggests,  it  will  be  observed,  that  the  operative 
"treatment  be  restricted  to  especially  rebellious  fractures  known  to  be 
such  or  found  to  be  such  after  a  very  few  days'  study.  This  judg- 
ment is  recorded  because  of  the  difficulty  under  such  circumstances 
of  insuring  perfect  asepsis  and  sufficient  trained  assistance. 

The  troublesome  fractures  that  may  with  propriety  be  mentioned 
as  probable  condidates  for  operative  treatment  are : 

Fractures  of  the  surgical  neck  of  the  humerus,  T-fractures  at  the 
lower  end  of  the  humerus,  fractures  of  the  upper  third  of  the  radius, 
fractures  of  the  upper  third  of  the  radius  with  dislocation  of  the 
radial  head,  fracture  of  the  radius  and  ulna  in  the  shafts,  especially 
in  adults,  fractures  of  the  upper  third  of  the  femur,  supracondyloid 
fractures  of  the  femur,  fractures  of  the  tibia  and  fibula  near  the  ankle 
occasionally.  In  a  general  way  it  may  be  said  that  operative  treat- 
ment suggests  itself  as  the  preferable  method  in  any  fracture,  which 
cannot  be  properly  reduced,  or  retained  after  reduction. 

If  operative  treatment  be  selected,  the  metal  plate  under  absolute 
asepsis  is  the  final  resource,  unless  open  reduction  alone,  or  sutures, 
nails,  or  screws  be  effective.  When  reduction  of  fragments  is  not 
easily  gained  or  its  maintenance  is  doubtful,  plating  will  be  usually 
found  better  than  wiring.  A  few  cases  will  not  need  direct  fixation 
after  the  reduction  has  been  accomplished  through  the  incision. 
The  operation  should  be  immediate,  that  is,  within  a  week  or  ten 
days,  after  the  receipt  of  injury.  It  is,  in  fact,  better  to  operate 
within  a  few  hours  than  to  delay  even  a  few  days,  unless  shock  or 
other  contra-indication  requires  delay.  The  method  selected  by  the 
surgeon  within  the  first  week  should,  as  a  rule,  be  continued,  if  the 
surgeon  be  familiar  with  both  operative  and  non-operative  procedures. 

What  should  be  the  routine  treatment  for  skilled  surgical  experts 
with  adequate  hospital  facilities? 

If  prolonged  immobilization  has  not  been  discarded,  the  surgeon 
can  hardly  be  termed  a  skilled  surgical  expert  in  fracture  treatment. 
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He  is  behind  the  times  in  the  surgery  of  fractures,  though  he  be  a 
recognized  expert  in  abdominal,  cerebral,  thoracic,  or  pehic  surgery, 
or  other  branches  of  the  medical  art.  To  a  fracture  specialist  ^^^th  the 
facilities,  a  sufficient  number  of  trained  assistants  and  the  other 
essentials  of  a  well-organized,  modern  hospital,  it  makes  little  real 
difference  in  morbidity  or  mortality  whether  he  select  the  non- 
operative  or  the  operative  plan.  The  latter,  like  all  aseptic  surgical 
procedures,  requires  more  time,  more  care  and  more  conscientious  ser- 
vice at  the  beginning  but  makes  the  after-days  easier  for  the  surgeon, 
less  painful  for  the  patient,  and  less  troublesome  for  the  nurses. 
These  surgeons  may  at  times  gain  great  advantage  from  the  use  of 
the  fluoroscope,  while  adjustment  is  in  progress. 

The  time  must  soon  come  when  metropoUtan  hospitals  will  not 
be  considered  satisfactorily  organized  unless  fractures  are  assigned 
for  treatment  to  specially  equipped  wards  under  the  care  of  surgeons 
particularly  interested  in  the  pathology  and  treatment  of  these 
injuries.  Gunstock  deformities  of  the  elbow,  forearms  incapable  of 
full  pronation  and  supination,  deformed  wrists,  valgus  ankles,  coxae 
varae,  and  shortened  and  crooked  femurs  all  too  frequently  prove  the 
need  for  increased  surgical  skill,  perhaps  speciaHsm,  in  the  treatment 
of  fractures  of  the  tubular  bones  of  the  extremities. 

It  is  probable,  though  not  certain,  that  consoUdation  of  a  fracture 
takes  place  a  little  more  slowly  after  direct  fixation  of  fragments 
with  a  metal  plate  than  in  a  well-reduced  fracture  under  non-operative 
treatment.  The  statement  that  the  surgical  expert  will  be  able  to 
conduct  in  safety,  the  patient  to  the  point  of  recovery  with  good 
result  in  most  fractures  by  either  the  operative  or  the  non-operative 
route  is  only  true,  pro\dded  he  personally  dominates  the  situation 
as  to  reduction,  fixation  and  after-treatment  and  sets  the  time  at 
which  the  patient  shall  be  allowed  to  resume  his  original  occupation. 
Such  a  surgeon,  if  of  a  mechanical  turn  of  mind,  will  obtain  good 
anatomical  and  good  functional  results  in  many  fractures  without 
blood-letting  measures.  In  others  he  will  not  fail  to  recognize 
early  the  need  for  open  reduction  and  direct  fixation,  nor  will  he  fear 
sepsis,  hemorrhage  or  shock.  Similarly,  he  will  seldom  fail  to  recog- 
nize those  cases  in  which  these  risks  of  operation  outweigh  the  bene- 
fits hkely  to  be  obtained  through  it.  Then  some  of  his  patients  will 
be  treated  by  non-operative  methods  and  may  perhaps  show  poor 
anatomical  restoration  of  the  skeleton,  as  well  as  bad  functional  use 
of  the  injured  limb.    They  will,  however,  live. 

If,  on  the  other  hand,  this  expert  have  more  liking  for  operative 
surgery  and  a  mind  less  mechanical  in  its  attitude  toward  fracture 
repair,  he  will  apply  operative  procedures  to  a  greater  number  of 
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fractures  than  will  his  colleague  above  mentioned.  He  will,  however, 
equally  recognize  those  cases,  in  which  operative  surgery  of  the  blood- 
letting kind  has  no  place. 

There  are  certain  investigations  which  the  committee  desires  the 
Fellows  of  the  Association,  if  they  feel  disposed,  to  pursue  during 
the  next  ten  months.  Succinct  reports  of  the  results  of  these  inquiries 
could  then  be  placed  at  the  disposal  of  this  committee  to  aid  in  the 
preparation  of  a  more  complete  report  on  the  topic  incompletely 
considered  at  this  time.     They  are: 

1.  The  effect  of  immediate  efficient  reduction  under  general  anes- 
thesia with  and  without  the  coincident  use  of  x"-rays. 

This  is  especially  desirable  in  fractures  of  the  lower  end  of  the 
radius,  lower  end  of  the  humerus,  upper  end  of  the  humerus,  lower 
end  of  the  tibia  and  fibula,  lower  end  of  the  femur  and  neck  of  the 
femur. 

2.  Mobilization  with  light  frictions  (Lucas-Championniere)  in  all 
fractures. 

3.  Molded  splints,  not  circular  encasements  of  gypsum,  for  routine 
use  immediately  after  reduction. 

4.  Increasing  the  usual  time  of  convalescence  for  consolidation  in 
fractures  of  the  weight-bearing  bones  of  the  lower  limb. 

5.  Fixing  standards  for  the  determination  of  the  probable  period 
of  absence  from  work  demanded  by  required  treatment,  and  of  the 
degree  of  partial  or  total  permanent  disability  likely  to  accrue  from 
particular  fractures. 

This  inquiry  is  important,  because  time  of  absence  from  work  and 
period  of  convalescence  are  not  convertible  terms.  Temperament, 
kind  of  previous  work,  attitude  of  the  employer,  hope  of  legal  re- 
covery of  damages,  as  well  as  the  personal  equation  of  the  surgeon, 
are  important  incidents  in  establishing  the  period  of  treatment  and 
the  degree  of  disability. 

6.  The  worth  of  the  straight  dorsal  splint  or  the  plastic  palmar 
splint  in  fractures  of  the  lower  end  of  the  radius. 

7.  The  value  of  abduction  in  certain  fractures  of  the  upper  end 
of  the  humerus. 

8.  The  value  of  heavy  weight  traction  (Buck),  of  steady  fixed  or 
rigid  extension  (Jones),  of  compound  pulley  traction  (Jones),  of 
vertical  traction  (Bryant)  in  adults,  and  of  nail  extension  (Steinmann) 
for  fractures  of  the  femoral  shaft. 

9.  The  use  of  the  Thomas  knee  splint  in  fractures  of  the  shaft 
of  the  femur  (Jones). 

10.  The  use  of  the  abduction  frame  in  fractures  of  the  upper  third 
of  the  femur  (Jones). 
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11.  The  value  of  forced  abduction  in  fractures  of  the  femoral  neck 
(Whitman) . 

12.  The  use  of  double  traction  in  fractures  of  the  femoral  neck 
(MaxweU). 

The  importance  of  settling  the  points  raised  by  these  inquiries, 
of  gaining  acceptance  of  average  standards  of  efficient  fracture  treat- 
ment, of  furnishing  railroad  surgeons,  accident  insurance  examiners, 
and  judicial  tribunals  the  results  of  the  deliberate  judgment  of  this 
Association,  and  of  advancing  the  practice  of  the  surgical  art  for  the 
public  benefit  and  for  scientific  truth  impels  your  committee  to 
respectfully  ask  that  it  be  permitted  to  continue  the  investigation 
which,  under  the  authority  of  the  Association,  it  has  had  the  honor 
to  begin. 

All  of  which  is  respectfully  submitted. 

W.  L.  ESTES, 

Thos.  W.  Huntington, 
John  B.  Walker, 
Edward  Martin, 
John  B.  Roberts. 

Chairman. 
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